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Effects of mechanical ventilation on the expression of Toll like receptor 4 in rat’s alveolar macrophages
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[Abstract] Objective To investigate the effects of mechanical ventilation on Toll like receptor 4
(TLR4) in rat’s alveolar macrophages (AM). Methods Eighteen depuratory - class adult male SD rats
weighting 230 - 240 g were randomly divided into three groups (» = 6): autonomous breathing group
(R group), small tidal volume (V1) mechanical ventilation group (M group, V=6 ml/kg) and large V1
mechanical ventilation group (N group, Vr=40 ml/kg). The animals were anesthetized with intraperitoneal
20% urethane 8 ml/kg, tracheostomized and mechanically ventilated (inhalation : exhalation (1 + E)=1: 1,
with positive end - expiratory pressure (PEEP) = 0, fraction of inspired oxygen (FiO;)=0.21]. The
respiratory rate was adjusted, and end - tidal carbon dioxide partial pressure (PerCO,) was maintained at
35-45 mm Hg (1 mm Hg=0.133 kPa). Arterial blood samples were taken for blood gas analysis at the
beginning of the experiment and 1, 2 and 3 hours after the experiment. The experiment was terminated, and
pathomorphology score, pulmonary tissue wet/dry (W/D) weight ratio, white blood cells count (WBC) in
bronchoalveolar lavage fluid (BALF) were determined at 3 hours. The rats were sacrificed by bloodletting
after experiment. Then the rats’ BALF and pulmonary albumin permeability (PAP) were determined. The
expression of AM TLR4 mRNA was assessed by semi - quantitative reverse transcription - polymerase chain
reaction (RT - PCR). AM TLR4 protein expression was determined by immunohistochemistry. Results
Over ventilation, elevated pH and lower partial pressure of carbon dioxide in arterial blood (PaCO,) were
observed in N group at 1 hour, and other indexes were normal. The pulmonary pathomorphology score,
pulmonary W/D weight ratio, WBC in BALF, PAP, and the mRNA expression of TLR4 and the protein of
TLR4 in AM in the N group were greatly increased as compared with the R group (all P<C0.01), while they
were not significantly changed in the M group (all P>>0.05). Conclusion Large V1 mechanical ventilation
induced injury of lungs and up - regulated TLR4 expression in rat's AM. Small Vr mechanical ventilation

avoided above — mentioned changes.
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Toll #£ % f& 4 (TLR4) & — M X R 5 Z 4
(PRRs), ¥ A7 76 T Wl 3L 3 ¥ il JiE ) 5 0k 40 i =%
M, ZERREMEN RERANIEENRRRER
k. AR FH, ABERBREH Y HHRE™ K M
KREVEHFFH TLR4 FA LA, IIHESES
WEEE M TLR4 REBW AT, ZES MR RAREBE. &
PR EEES MEARVEEIHF X KEREE
W4 (AMD R TLR4 3R3% B %W , Ry 48 1 Jif 451
15 69 16 R PL ] 4R AL BB A 4 .
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1.1 LR RAN:DH - 15 /NS FERHL
(ML ER K¥ LR .0 4 ), Marquette series
2000 BE P A i - star KX M < A7 LR ED,
Elx - 800 B§#7{X (% H Bio - Tek A7) . BB EH
i 43 7 X (7% B Eppendorf 22 7)), B & 8§ 5 X M
(PCROE TN £ B ERBRR XA FELE(EH
Biometra A ®]), % Dk S AR R &
(HREREYAE, —H &k A RNA #BULH
(Trizol, Invitrogen Life Technologies Co), B #13]
Y. EEER O MR EYEZEM-MLV),
DNA #: & (DNA ladder, % H Promega 2% 7]),
RNA F# 47, Taqg DNA B4 B (1 € K Biostar
AN, BRI E B (ANTPs, 3% [H Amersco
A7), TLR4 Ml B - actin 3| ¥y (At 5t BEHE P H A
~F)),TLR4 BEHE AYR-WAR-TENL
Y1 (SABC)IE 7 & (R Boster £ Yy TR F R A
D

1.2 TRSHSSHYAE . FERRERENE SD X
M 18 R, A& 230~240 g, B F BB K ¥ F B K
¥Ry P OoRE. HEINRTFRESSIY S
FHBEFRHARA,n=6)./PMHKE VO ILHE
SEMHA.n=60FMK Vi HLBESHAN H,2n=6)
S, BETHEESE AN 208 L4 8 ml/ke
MMAKR, ETAMERKEER TR IKE,
EREREERTHRKEBE 8 ml kg™ - h™)
My, RESE ORNERE BNOE.OE L
R A UR AL 0 i (Per CO,) o B TR AESE
EJREE 20 min, M HF N Hig/NhYEg L. i
BISEHTE-MYA Ve 6 ml/kg, N 4 V. f
40 ml/kg, SR K IEHKE (PEEP) % 0,0k : FE(1: E)
F 1 ;A FERBRRR)# PeCO, F57E 35~
45 mm Hg(1 mm Hg=0.133 kPa), R A®RFHE
W . 3 PR A S, G FERAE 24~27 CLALR
FE(37.040.5) C. K IT AR FGE R, & B3 3h Bk

mosm, HEAN=ZEERMMEAEESE,
BENINERTBENKREHIBRELE, URIELE
AZHEREW., WELRFHKX 1.2 3h K3
Bk LS5 47 . AN ERHEIITEERE.3h TR
S, AL FES Y .

1.3 AM R RARA %8 Tsan FONH LB H
B4 CAEBEEK6m X SEHERELEN, RE
BE 3 W, WA STRUE I 1 HE U W (BALE) , B 4 F 4l
ff 1T BOHR #E 4T E 40 3T (WBC) ; & T BALF &
4 000 r/min(B.0242 7.5 cm) B> 10 min(4 C),
Vi REBERETHREAFRE FUEAKRE. ¥
VIEAAELEKIml ERE.HHEL RE®EK 3 K,
AR5 RPMI21640 353K 4 ml &, & 6 FLIL5F
mer,7E 37 CREFEHRERIE R 5% b
(CONWEE 2h, BB FIER, ZBRIEHEE4M,
AR K 2 ml, R R E AT, U 8% 40 i
BF RO 1ml §FBRINBRTLERHEARLE
HRBRREE S LT BRI B AU ER
F ¥ 30 min, BiRRELZ B (PBS) Be v B8 T,
AT R EARR . R BEEREEL4 000 r/min
(BLO¥27.5em)E0 10 min4 C), £ FLEHR,
VY E FRAPRE FIT8H%R-RABE RN
(RT -PCR) &,

1.4 WEEIIR R E &

1.4.1 REEESFER S -HBIMELETHITEL,
BARAR T AR, FRE-FLHE LA,
AEEHRAERFAXE T UEMARRGERE,
FERUEA B i8] 5 K B B o K B L 5% 1 AH R
il 60, 4 1L 37 B RS B R B AN 5K B0 6 0, AR AR AR
. EELROF BRERER L 4, PERER
24y EERTER 34 . BRRITHENK 0~18 4,
1. 4.2 MARE/FTEW/D)HAE: BKRA M
it HRESAE 80 CHEBME 8 h FHEHE,ITE
W/DH.{H.

1.4.3 BALF & WBC. 41 i it B e 8 T i %
BALF # WBC,

1.4.4 FiEABEEEZLPAP).BALF FEBAEK
EMMEPEARERE DR EESEARNIK
FEHHBERKN,.BALF P EAKRE S LEE
M EZ L E A PAP,

1.4.5 SEHALKRN TLRe EAES - BB TE
EHEAROEHBTREI A L AM, R H Boster
A FHEF R SABC ik TR m AL, BMRE
£H %A A 0.1 mol/L #) PBS f{# TLR4 &


http://www.cqvip.com

£ 00O http://www.cqvip.com|

FHEERSMEY 2007442 AP 1988 2 ¥ Chin Crit Care Med, February 2007, Vol. 19, No. 2 * 75
P ERNRE AR BT RER#E K BALF % WBC 1 PAP B o8 (36 2):N @ Fd

BNV HEAR., BRKEEAEREW 6 MEMEMR
¥, A HMIAS - 2000 Bl 2 B3 E ¥ B K26
REMESGH TLRY L pr{E .
1.4.6 RT -PCR Kl TLR4 mRNA ik UK A
BRAEH AM, A Trizol IR ELE RNABRE A
MEM EMERE, B3 ug B RNAZM-MLV
W R LAY cDNA BE4T PCR 731, ¥ 1 /5 #9 cDNA
FRtERBRIIWEMT F %t TLR4 519 F5):
t #% 8l ¥ K 5~GCCGGAAAGTTATTGTGGT
GGT-3', F# 3l ¥ H 5- ATGGGTTTAGGCG
CAGAGTTT -3, = # K/ 356 bp; B —actin 5[#)
F5l. £ %31 ¥ & 5-CATCACTATCGGCAA
TGAGC -3, T #f 51 ¥ & 5- GACAGCACTGT
GTTGGCATA -3 ,7=# A/ 159 bp, PCR ¥ #%
$.94 CEH30s,56 C(TLR4)B k 305,57 C
(B-actin)iB k 305,72 CIEfH 45 s, 0G#F 30 IR. %
B RT-PCR Y FREEHHH 1. 5% KB IE 0 4
i b Bk, F Biometra £ SR BRBE RN R G
S ERUPHAFEEEERR.
1.5 St 403 . 0 f SPSS13- 0 i3t arr k442
BT BB U R REE GO ERR A
MEMERRA: R AN LERAFTFESN
QKR ,P<0.05 AZERARIT¥EX.
2 & B
2.1 FHKMEHMTHELE D . SFAXLRIFR
R NALR1hHFAESEES . pHAFGH
Bk BB E PaCONEMERYH B EH
(P ¥<0. 05) ; A s A EFHE N .

£1 3EARIBELSHAHELGEs.n=6)

Table 1 Change of arterial blood gas analysis

of rats in three groups (x+s,n=6)

MBI E%¥RS.W/D W{E & BALF & WBC
FMIPAPHB RAMMAAR, ERYFEFH
(P <C0.01),
F2 3HABMEALA W/D LLE . HE¥RS R BALF §
WBC # PAP fLt B (x+5.n=6)
Table 2 Comparison of pulmonary W/D weight ratio,
pathomorphology score, WBC in BALF and PAP of

rats in three groups(x+s.n=6)

#Y WDHE WBC(X106/L)  #EFBR(})  PAP(X10™%H
R# 0.45%0.05 0.60%0.03 0 1.240.3
M4 0.494+0,04 0.7040.06 0.540.2 1.740.4

N4 06410057 *24 8.7040.427 * 48 113112 * A8 4,610.87 48

HH e pH PaCO;(mm Hg) PaO,(mm Hg)
R#E LRI 7.4010.02 38+2 86.4+2.3
FE1h 7.3910. 03 38+2 87.1+2. 4
L2 h 7.4140.01 40+3 85.4+1.9
R 3h 7.4110.02 4243 84.3+2.6
MATRIFHE  7.4110.03 39+2 85.6+4.6
K 1h 7.4240.02 4343 81.4+2.3
R 2h 7.40+0.02 38+2 86.4+2.3
28 3h 7.41+0. 02 39+2 79.4+1.8
N#H LRFHE  7.40+0.04 3743 79.5+2.7
LK 1h 7.5440.06" 3144 103.6+4.8
T 2h 7.43%£0.05 40%2 78.6+3.3
B 3h 7.3940. 04 4143 77.5+2.4

B A LR IFRART B . * P<0. 055 Pa0; R 3B I R AHE
2.2 SHEKRRMALHFBPEERS . W/D HE

W5 RANKE:*P<0.01:;5 M A .224P<0.01

2.3 TLRe BEAWHRANMER BABIHE D
5 RAHKE .M 4 TLR4 fF 5k & B H (0. 13+
0.10 H 0-134+0.10) B4k ; i N 4 TLR4 §)F3
e B AR (0. 9040. 20 H 0. 134+0. 10) B EFH 5,
ERA B EHEP<0.0D,

2.4 TLR4 mRNA ¥ RT -PCR &% (& 2): A
ATirs mRNA/Aﬁ—acnanEBg Hﬁﬁ%:i/_?\‘ TLR4 mRNA EKJ
#ik. 5R A M 4 TLR4 mRNA £H#RIKE
B (1.240. 2 H 1. 440. 2) 4L A K, i N 41 TLR4
mRNA &# M KEMA.24+0.1 H 3.24+0.40) 8%
A& EFABEREP<0.0D,

500 bp

8 —actin

Rl M#él N4
2 3% AM ¥E TLR4 mRNA f RT-PCR ¥2 &R

Figure 2 Expression of TLR4 mRNA on AM surface
by RT - PCR in three groups

3 it i

PRGBS RIGRREREFETPERNEER
WITF B . Pugin® i, HEZIFRIKIT EEMAR
A B AS 29— P (8 45 B O P A — B, HLRGE
BT MR 5 B Bl B 32 ) KT 9 AR B B4R
AR EaS S ARDS ) BERAH Vr 10~
12 ml/kg# 17 HLAFE SR , K 38 4 B4 Jits 280 7] 7 A
MY F Vr38~50 ml/kg BRHEA. B, ALK
AR A PR % B9 8 ml/kg /) Vir FIBEHLU 3R 45
9 40 ml/kg K Vo, Y83 B F A I K 2 S HHLR
AR KRR A A E g b TLR4 MW,
HERER, BRBEL YR PeCO, 8% RR, K V. i@l
R1hEHARREATHEES,® 2 hlMS pH.
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PaCO, fIPaO K E EH . T RHE , — FHEH T4k
LK R AKHE PerCO, F1 PaCO, YA % RR, &4
LR 4 ¥ PerCO, 7£ 35~45 mm Hg, {# V; XK
I aREBI R/ m—FE, K Ve B EMARR
5 7 ¥ ISR, Bt K 38, Bl o BE 3 R e CO, B3R
BT RHETYEESHME RN A REE RN X
FEUL 5.

DART A4 3h 8 32 8 E 5, A& 24 B9 LR GE S RT LA
S EMRHE-EMnEBRERG . RS
BESERERESSTY  ALKRERBAR, KVl
WES S BUR BB PAP MR M A in%— &
5 B4 B, AR K Vo ILBRER B
T B R A4

AM SR IR F 5 B8 50 40 I R, R Bl 3 B A TR
WEYD RGNS -BHR WRIGEEN L
A, EANEAFERAE 2B, WEXE
SHIBIE 100 Fp 43 F O BT, 5 & A K E T BT 5 R
£ (PGs) . B4 A+ & (ILs), #M& | i i 3K FE B F
(TNFs) B 7™ Y %5 8 75 FJ3 3h S B RAE K
FHREZEMRBAGALDM AR D SEEE A,
St ALIMRERBREHAFEELN,

TLR4 E—™ PRRs, REI A RANEERFSH
ST UREREA REMEN RN EEZK,
BB 5 T B 3 A L R ) — S AR R 5 B R R
A FHER(PAMAS), T ERE TR/ E AN
M, BRI NN EHEBR A F At 5 RAE KB,
TLRABF I RERZEES HARERBTS
IL - 152 {& jfg Py X AH 8L (4 8 2 Toll - IL - 1R B
TIR X)), H Al LAF1 IL - 1Rs # HHER WSS
S FHIFES L MyDSS, IL - IR X E L M
M TNFs ZHREERT, SHESHE AP S
COM4 &) B MME E TLR4 MR 1815
SH SR AN, 2 M MyD88 4K 8 # F1 dE 4K
B2, MIEKFE R ET-«B(NF - «B) fIEE R
H-1AP -1, SBRIEHFU TNF -a. IL -1,
IL -8, — & L & (NO). If /MR 1% 1k B F (PAF),
PGs MI#M > FERBRE . FBRIERE. Kl
MLRFH, KV ILRES 3 h BBBH AM RE
TLRAZRZEBE L, TRETEEHR KW B LPS, i
B TLR4 ik AL LPS 3. TLR4 ik b
8, Al BB R LK S 3R 4 3 o B AU E S — R
BN, FHAREAR AR BE . RAETIZRMAEK

X BAR H T B BB 3 58 , 13X AT BB X ML 4K R
Te] 4 8 W) - — TR R LA A 5 D T 398 5, A R AL
ERBERHER, - H, BN GRES At 28
R AE R W LG 1E (SIRS) , ZE X MR B B, i &
BASZHNBE RHIKALLEZEHRERE
B 4% A E (MODS), B, TLR4 ik i, @4l
K XF LPS SUs 58 , thil i LPS - CD14 - TLR4
LA R A o B RAE I N, INEE A LR B R A B
RERBR . KV BRFH TG, HF TLR4
RiExAH.
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Figure 1 Expression of TLR4 protein on lung AM surface in three groups (immunohistochemistry, x 400)
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Figure 1 Pathological change of lung tissues in three groups (HE, x 100)
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Figure 1 Insertion of esophagus stent after release
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Figure 2 Insertion of esophagus stent after expansion
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