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Protective effect of etomidate on acute lung injury in rats with
septic shock via the TLR4 pathway
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[ Abstract] Objective To investigate the protective effect of etomidate (Eto) mediated via the Toll-like receptor 4
(TLR4) pathway on acute lung injury in septic shock rats. Methods 75 rats were randomly divided into sham operation,
model,, model-lipopolysaccharide (LPS), model-Eto and model-Eto-LPS group with 15 rats in each group. Except for the
sham operation group, the other groups underwent cecal ligation and perforation to establish the septic shock model. The

sham operation group only underwent a laparotomy. 30 minutes before surgery, the model-LPS group was intraperitoneally
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injected with 15 mg/kg LPS, the model-Eto group was intraperitoneally injected with 60 mg/kg etomidate, and the model-
Eto-LPS group was intraperitoneally injected with 60 mg/kg etomidate and 15 mg/kg LPS, model and sham operation
groups were intraperitoneally injected with saline. The level of serum endotoxin ( ET) and the levels of IL-1f3, IL-6 and
TNF-a in BALF were measured at 5 hours after the operation. Pathological changes were observed in lung tissue. mRNA
and protein expression of TLR4, myeloid differentiation factor (MyD88) , and nuclear factor-kB p65 ( NF-kB p65) was
detected in lung tissue. Results Compared with the sham operation group, ET contents and IL-1B, IL-6 and TNF-a levels
in BALF were higher in the model, model-LPS, model-Eto and model-Eto-LPS groups, in the order of model-Eto group<
model-Eto-LPS group<model group<model-LPS group ( P<0. 05). HE staining showed that alveoli of model and model-LPS
were obviously congested, the alveolar wall and lung interstitium had thickened, and a large number of inflammatory cells
had infiltrated. The model-LPS group had more severe lesions. In model-Eto and model-Eto-LPS groups, the lesions were
relieved with occasional alveolar capillary congestion, and inflammatory cell infiltration. The reductions were more obvious
in the model-Eto group. Compared with the sham operation group, the relative expression of TLR4, MyD88 and NF-kB p65

mRNA and protein in lung tissues were higher in model, model-LPS, model-Eto and model-Eto-LPS groups in the order for

model-Eto group<model-Eto-LPS group<model group<model-LPS group (P<0.05). Conclusions

Eto has a protective

effect on acute lung injury in septic shock rats, which may play a regulatory role by inhibiting the TLR4 pathway.
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FEREA RN D R A AL (8 E kR,
RM2016) ; SEH} ¢ % % B PCR X (3 H ABI 23],
7500) ; fb22 GRS 53 BT R G5 (S [H Bio-rad 23 HJ
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1.3.2 THimE

FARHAT 30 min, 5 KI-LPS 20 I8 5 vE 5+ LPS 15
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RIH JAERY-LPS A S5 4 30 0 430 2 e | 5B |
FERL XA TR Y 25 A5 R O, HBEAY-LPS 2H 1T
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2.2 BHKXKBRET SEHE

KEET Fadi i, 25 A5 2 XL (P<
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2.3 &HAKE BALF & IL-1B.IL-6, TNF-a 7K
7%
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Table 1 Primer sequence

514 % FK Primer name #5149 Forward primer

NS4 Reverse primer

TLR4 5’ -TAGTCGTAGTCGTAGTCG-3’
MyD88 57 -CCTGATGCTGAACTGATGCT-3’
NF-«kB p65 5’ -AATGCTGATGTGCCTACTCG-3’

5’ -CTAGTGCTGAACCTGTGC-3’

B-actin

5’ -GCTGATGCTGATGCTGAC-3’
57 -CGTGAACTGATGTCCGTAG-3’
5’ -GTAGTCGTGATGCTGATGCT-3’

5’ -CCTGACTGATGCTGTAGT-3’
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Y ZH FAAY-LPS A2 2 i 30 2k 4 s, i ot 1)
BT o0 110 T 1 e L= W = o v R
ECL 40 55 2 P 20 i i, ELASSAL-LPS 2 5 A8 ) Ay
A -Ero 4 A -Ero-LPS 41 fifi 2H 4L Y [ iR s
AR AR AT A 36 B 40 14 7 I R 8 20 i R
I, AR -Eto AHWEETE AW, LI 2,
2.5 HEMMBAEF TLR4, MyDS8, NF-kB p65
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X R IR A A, ZRAGLITFE XL (P<
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X LA 3 ™ EE A A, EL e 05 AN U0 2 ik
HE,—BR g al AN WsOR, fie 285 500 6 40 14
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E SN, AR -Ero 4K B ET &8 &% BALF 1 IL-1B8 |
1L-6 ' TNF-a 7KF-BIREAIE , il 2 20056 A8 0 5%, $27 Eto
AT P BE R SR R PR TR, X IR e M AR e KRR
SR B A TR E

TLR4 J& TLRs G E B 01 2 — , B MUK FE A
o R G0 B ARG /T, MyD88 J& TLR4 T i
HE[FS5 T, TLR4 PRI MG L, 5 MyD88 45
A IR, IS R Ui NF-kB A2 2 2 5 AH 5
JHE PR S RIS IL-1B (IL-6  TNF-o K& 4 LR 43
VAV S8/ it 2 A AR S I A e K A K|
TLR4 7KV W0 AT A5 %5 BHL W 28 RE 903K J g, BRAE AIF 5%
7R, Ero Al T TLR4 {5510 B il ] 8 R Fr
/N ER I A5 00 1 A AE S, TR Eto AT #EL i) 417
il TLR4 98 fiE SR S 1% >, AR WF 58 52 il B e p Ak
Ta KBRS BRI ZH KB TLR4 MyD88 \NF-kB %

FHETH BB (pe/mL)
Comparison of ET content in each group

BFR4A BEE  MALLPSA B Etofl AM-Eto-LPSH
Sham operation Model Model-LPS Model-Eto  Model-Eto-LPS

S EFARMAMLL,*P<0.05; SHFIAHAM L, "P<0. 05; 515
RILPS ZUAH LL, © P<0. 05; 581A)-Fro ZHAH L, P<0. 05,

Bl 1 ET &R
Note. Compared with sham operation group,®P<0. 05. Compared
with model group,”P<0. 05. Compared with model-LPS group,“P
<0. 05. Compared with model-Eto group,¢P<0. 05.

Figure 1 Comparison of ET content
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% 2 BALF H# IL-1B . IL-6 \ TNF-a 7K HE & (x+s)
Table 2 Comparison of IL-1 3, IL-6 and TNF-a levels in BALF

ZH 5| Groups n IL-1B IL-6 TNF-a
fBFA 4 Sham operation 15 25.40+5. 26 30. 75+6. 20 22.19+5.13
HRFYZH Model 14 116. 778. 16* 161. 80+10. 23* 95. 47+7.22°
HERL-LPS 20 Model-LPS 13 176.26+8. 57* 204. 45+9. 15% 122. 13+6. 50*
9 -Eto 4 Model-Eto 15 71.35+7. 922 91. 11+8. 10 56.85+7. 18
FE 7 -Eto-LPS 21 Model-Eto-LPS 15 88. 53+6. 83 110. 92+10. 132> 72.32+5. 1430
F - 123. 448 109. 184 146. 191
P - <0. 001 <0. 001 <0. 001

ST ARAMLL,* P<0. 055 SHIBLIAALL, " P<0. 05; SHAL-LPS 411L,° P<0. 05 ; 5HIR-Fto 41 1L, " P<0. 05,
Note. Compared with sham operation group ,*P<0. 05. Compared with model group,”P<0. 05. Compared with model-LPS group, ° P<0. 05. Compared with
model-Eto group, *P<0. 05.

A

BT ARA R FiAd-LpsZH FiY-EtoH i T-Eto-LPSZH
Sham operation Model Model-LPS Model-Eto Model-Eto-LPS

B2 KAHKBMAEL HE Y@l F

Figure 2 HE staining pictures of lung tissue in each group

£ 3 AL TLR4 MyD88 NF-kB p65 mRNA AN} k& LA (2£s)
Table 3 Comparison of TLR4, MyD88 and NF-kB p65 mRNA expression in lung tissue

215 Groups n TLR4 MyD88 NF-kB p65
i FAR41Sham operation 15 0.56+0. 08 0.27+0. 04 0.28+0.03
I ZH Model 14 1.2320. 12° 1.06+0. 11° 1. 15+0. 10*
FERI-LPS #H Model-LPS 13 1.81£0. 08* 1.35+0. 10* 1.41+0. 12
i -Eto 0 Model-Eto 15 0. 73+0. 092 0. 42+0. 082 0. 61x0. 07%°
iR -Eto-LPS 41 Model-Eto-LPS 15 0. 89+0. 102> 0. 760. 09 0. 90+0. 082
F - 134.204 225.379 185. 421
P - <0. 001 <0. 001 <0. 001

T ST AREAM I, P<0. 05 ; SEAHHILL, " P<0. 055 SHAL-LPS AL, © P<0. 05; 5HRL-Eio LA L, 1 P<0. 05,
Note. Compared with sham operation group ,*P<0. 05. Compared with model group ,”P<0. 05. Compared with model-LPS group, ° P<0. 05. Compared with
model-Eto group, *P<0. 05.

BTARA BB BI-LPSA B -EroZ 17 -Fro-LPSZH

Sham operation Model Model-LPS Model-Eto  Model-Eto-LPS 160 - OfRFAA Sham operation
T migaE Model
TLRA S — - S B 010’ 140 DSEHLPSA Modd LPS
E82)-Etofl Model-Eto
120 2 i || SEEECLPSE ModdEwLPS

MyDSS | S— -- - - 35%10°

A

expression in lung tissue

Tt 2 4 2 (9 AH 0 ek B LA
Comparison of LTLR4,MyD88 and NF-kB mRNA

T SFARLMNLL,*P<0. 05 ; SEAIAUA L, P<0. 05 ; SHEAL-LPS 4UAH HE, © P<0. 05; S8 -Fro LA, 1 P<0. 05,
B3 JliZH4ld TLR4 MyD88 NF-kB p65 & I AHXS Feik it i
Note. Compared with sham operation group,*P<0. 05. Compared with model group,”P<0.05. Compared with model-LPS group,“P<0. 05.
Compared with model-Eto group,¢P<0. 05.
Figure 3 Comparison of relative expressions of TLR4, MyD88 and NF-kB p65 in lung tissue
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