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EEREEARESFER. Ri548h, CLPAIMEMHHE LRSI+ HEIRIER T-a (TNF-a). HZHEANK-10
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Abstract

Objective: To investigate the effects of early application of Esmolol on lung injury and improvement
of systemic inflammation of multiple organs in sepsis rats. Methods: Sixty male Sprague Dawley
rats with seven or eight weeks were randomly divided into sham operation (Sham) group, sepsis
(CLP) group and Esmolol (ES) group, with twenty rats in each group. Sepsis models were prepared
by cecum ligation and perforation in the CLP and ES groups, while rats in Sham group only under-
went laparotomy to expose the cecal. Starting from 1 h after cecal ligation puncture, the ES group
was injected intraperitoneally with 20 mg/kg Esmolol every 12 h and the remaining two groups
were injected with equal quality normal saline at the same time. We observe the behavioral changes
of rats and survival rate in each group. The remaining surviving rats were sacrificed after 48 h
surgery, every rat’s tumor necrosis factor-a (TNF-«a), interleukin-10 (IL-10) levels were detected
in rat blood and Lung tissue by enzyme linked immunosorbent assay (ELISA). The wet/dry-to-
weight ratio of lung tissue of rats in each group was determined. The morphological changes of
lung, heart and intestine tissues in rats with sepsis were observed by hematoxylin-eosin staining.
Immunohistochemical staining detected the expression of Occludin and ZO-1 in lung tissue. Re-
sults: Esmolol is effective in improving survival rate in rats with sepsis. At 48 h, compared with the
Sham group, TNF-a and IL-10 were significantly increased in the CLP and ES groups (P < 0.05) and
the content of each factor in the ES group was significantly lower than in the CLP group (P < 0.05).
At 48 h, pulmonary edema in rats in the CLP group was obvious, and compared with the CLP group,
esmolol could reduce the degree of pulmonary edema in rats with sepsis (P < 0.05). At 48 h, com-
pared with the Sham group, the inflammatory cells of lung, heart and intestinal tissues of rats with
sepsis in the CLP group were infiltrated significantly compared with the Sham group, while the
inflammatory cells in the ES group were reduced and the degree of cell necrosis improved com-
pared with the CLP group. At 48 h after surgery, compared with the Sham group, the expression
levels of Occludin and ZO-1 in the lung tissue of rats with sepsis in the CLP group decreased signi-
ficantly (P < 0.05). Compared with the CLP group, the expression levels of Occludin and Z0O-1 in the
lung tissue of sepsis rats in the ES group increased (P < 0.05). Conclusion: Esmolol exerts a protec-
tive effect against lung injury and the inflammatory state of multiple organs throughout the body in
sepsis rats by inhibiting inflammatory cytokine release.
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2.1. SCIGEhYI44A R AR

ARSI R B PERE S R SRR E E &G 3T, AR, B IR P e
B e, LRSI Rt E LR s AR AT AN . 60 R @ FE RN SD KR, AR E
250~300 g. fZHEBENLECERIZEH KR8 =4 RF AR (Sham 4H). JKEFELH(CLP ). LFIE/R
H(ES 4l), M4 20 K. KEAFHEHBHRK, 224 12 h, RHE ML T FLI1E(CLP) & 7 M 30 A R
BEARI[10]: 3%)3 B2 LG 22 44(20 mo/kg) M8 s v 5 R K B BN [ 5, 9T R IR s il &8 & W Ko, T
Bl 13 &b FH 3~0 iR 22k 4541, JFH 18 G KW kEEL LB E P S5 F 2 Ik, b EBEN
B, REFE R B )G, BB IE B E 58S . Sham AT B FEE WG Ll <. ES 414
AT CLP RJE 1h, 12h. 24 h. 36 h &5 EH A& /K 20 mg/kg, Sham ZHA0 CLP 417357 T #H [
I 1] A28 M s Ve B S AR AR AR B R K . MR K RRAT A A3, R 48 h & HFIR A7 R R II A
B, B BUbR AT 5 2 5L .

2.2. FRERE

CLP ARJ5 48 h AbFEFR A7 3G KRR, TR B 85 O, /20 2 RN A BUMARA 5 ml, EEFES
IR B 0> 10 min (3500r/min)f& B HX L3 . BYFFA O BAL L, W e 0 M B IKEEE 0.9% 4 ¥ R /K 100
ml, BHUM. Oy BH, HrET 4%2 R PR ET H TRE R T, IR AR E Y 75 (RAEE
—80°C VKA F54G o

2.3. ELISA #&0 i i%& & fF4HERA 5132 TNF-a & 1L-10 FRik

REE R B, S 0FERIM 5 mL, 2O EiER, S0 SR EiE R ELISA 1357 S ksl i 98 IR
eI F-a (TNF-a)« A 25-10 (IL-10)7K~F-, AR BT ARSI 560 nm 4 AR FEAE,  FR AR fo v fh 28
TS HRKRMTE P S EFARTP . SR E i B B D IRk 4T .
2.4. Fh¢RLRE/FEEE(W/D)MIE

A8 U ] B 45 4w 22X, 0.9% A F Eh 7K B K BR BT 8 1) A5 il 4H 23 i e S5 WROK 4R 3R TH K 43, SLENFR
EIREW), BEEAMAR T ERERTSC)F RS 48 h, FRETFE(D), & WD {E I 1d 2838 ¢
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Occludin &5 FHRHPERIAAR
2.7. Gt FERE

GraphPad Prism 8.0 ¥ 4: &, SPSS 25.0 Gttt #4784 73 #r . THE IR X +s £, AEL
MR BLR T 20T, LA P <0.05 AZEFA SR o
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Figure 1. Effect of esmolol on 48 h survival in rats with sepsis

B 1. XEERIMREBAEAR 48 h FiERAFMN

3.2. BEXRIARMARSFHRMET LR

ARJ5 48 h, 5 Sham 41Eb%E, CLP 4. ES 4H KRG K424 513 5 TNF-a 1L-10 ZKFIIE_EFRHP <
0.05); 5 CLP #4HLt#, ES HRRIMIE KM S TNF-a. IL-10 /KF23#E FEIK(P < 0.05) 11K 2. 14 3.

3.3. [4ELE/FELLE
AT =H R RAREZ R TG 2% (P > 0.05) IWE 4. KRJ5 48 h, 5 Sham ALk, CLP 4. ES4H
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Figure 2. Comparison of serum levels of TNF-« and IL-10 in each group
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Figure 3. Comparison of Lung tissue homogenate levels of TNF-a and IL-10 in each group
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Figure 4. Body weight of rats in each group before surgery
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Figure 5. Wet/dry weight ratio of lung tissue in each group
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ARJ5 48 h, Sham ZKEIMAILH LR, IR CE, s EEE, RERVEMRE; 5
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FFRR(P < 0.05); 5 CLP AHLIL#R, ES ZHfii b R e b b B %5 %4 85 1 Occludin, ZO-1 Rk /K V2% 7
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Figure 6. Pathological results of lung, intestine and heart histopathology in rats (HE staining, 100%)
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Figure 7. Immunohistochemical results of lung tissue of rats in each group (HE staining, 100%)
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B o MiER SR USRS B, R ERIE B 5 T L 5 AR 26 R A AL IR R ik [12], — 5 i)
PATE BR AN AR (R0 JAA,  — D7 TH )3 500 M it ik i A L 2145 4, i D R 4Rr 8R40 [13] [14]. SERJ¥E R
YER—F B R E SR BL SZARPHA A, TEPLH . SCERIEH . RO S8 105 &6 7 T 4 FH 38 Lk
ITHRAE, BCRIRIT SR T FE 25 7] . BEAERTACIESE, W RIVE IR AMURIE IR DR L Ol
AN Ao O AT IR DIRE, T HL AT DA 58 5 s B AN 20 B T #E[6] [15]. TNF-o AEAE IR ¢
DR, TE SO GG S B HH S5 S By, A S oLl ik 20 7™ e R R % O RORE K JE 4R AR [16] 0 T IL-10 1E N
HEMPLR T, BRI R A=A BEAAFFO ORI, IL-10 7EMRERAE B IS R Rk R, T ReS ik
BEAE R, HUE AN RRE R FREBURES, (RRSPURNPURMA K, HEREKE A R FE T R [16] [17].
AT IR, CLP AR J5 K RUME &5 3 TNF-o KF T 1EH KR, 1IL-10 KPR E T,
FRARHUIR N 9RE SN JAlET, X 5 BRAE AR T 4 R — 35, IR ERE R B A DU 2 UK, SOE 40 iR
T, O A S U552 3 58 RE 4 M2 T AR 1E 8 2R i, N 3 RIS R IR T JE P AR e B
KEBRIEAR R RIER T, WO HG SRR, MBS S 2T RIERE.

i ¥ 2 T 7 5 1 b 2 20 B J2 S BRI AR A E O NAR I 2 L BB, T AT L 152 5 e T e e i o 400 A At 452 4%
() B BB E B R (R IV 57 R % 1) EE B AH i 4y, W ST b R PR R R4 R b Al M 2 e E
TSRS Wk, THIEE FEYRNR S R HEAE 18], Occludin /2 /& 14 B4 i 5 5 4%
ERMEEN S 2 —, (FAREEENEY S5 M @S E G54 ST, A4 8%
e, RAVNrFYpiEd[19]. Zo-1 & —MMmsNERE R, BA AL TEOAE DR M5
Pk, 7ERBERLIER T — ML ERRNEE, S 50MES, 4R bR RIhae[20]. BECH
WEACIESE, WRERRE /IS BRI RIAETE SO A I HE B v b R PR R 7 R AR, T b B e oh R e A O B
FIKERIEBRAR, SR b BB [21] o TNF-o 22 B E L RAR, MAERE 1 1R B 5 250t 1
EREMER N, M bR RS AR, ZO-1 ERARIAKFE N, BRIEREWBINME22], 280 B
BBk 2R R IR, AR . FEAHE S E A Occludin F11 ZO-1 1E A6 1 K B i fa4x,
S 45 TR o B FT I R R A ERE K BRI i A A i KRR T TNF-a A1 IL-10 FORRRL, B
ZO-1 1 Occludin & F IZRIEKT:, AR M, @k KR AAAR . DL R AR RS R B A
il 98 E AN RS i b B B R E F

gE b, SRS R AT Rema A RVE R OREG J D SOREAR IR, AERFAAR Y AT SR, SN SR
EERAREARIE, R LB, SMAEMEE S BN S A B 2 A E RERAS.
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