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Gene expression of Toll - like receptors in the liver, lungs and spleen in mice after endotoxin challenge
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KAbstract] Objective To investigate the gene expression of some lipopolysaccharide (LPS) receptors
after LPS stimulation. Methods The total RNA from normal and LPS - challenged mice was extracted by
Trizol reagent and the gene expression of Toll - like receptor 2(TLR2), TLR4, CD,,, LPS - binding protein
(LBP) and tumor necrosis factor - «(TNF - a) were measured by semi — quantitative reverse transcription
polymerase chain reaction (RT — PCR). Results The gene of TLR2 was expressed in normal lungs and
spleen tissues, and TLR2, CD;,, LBP in liver. After challenged by LPS, the expressions of TLR2, TLR4,
and TNF -« in lungs, TLR2, CDy,, LBP and TNF -« in liver, TLR2, TLR4, CD,,, and TNF -a in spleen
were increased at 1, 3, and 5 hours. Conclusion LPS might alert the ability against pathogen — associated
molecules by inducing or enhancing the expression of genes that involved in the LPS signal transduction.
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7KECAL 20 pmol /pl, 433 .,-30 CHH.
#1 TELAHEHEXHAS|HFT

Tab. 1 Sequences of primers for target genes

&K FRKE FAl SETR

TLR2 508 bp 5'-CCT GTT GAT CTT GCT CGT AGG TGC C(2 113-2137) (3)
3'-GAT GGA CCT CAC CGG GAA CCT ACT T(2 5% - 2 620)

TLR4 410 bp 5'- TGA CAC CCT CCA TAG ACT TC(1 563- 1 582) (3]
3'- ACA TCG TAA AGA CTA TAT GG(1 072- 1 091)

CDys 413 bp 5'-GGA AGC CAG AGA ACA CCA TCG(644) )
5'-GCA GGG CTC CGA ATA GAA TCC(1 130)

LBP 1100 bp 5'-GGC TCT GCA GAG AGA GCT GTA CAA-3' &)
5'- TAG TTA AGG AAT GCC TGG AAC AGG -3’

TNF-e¢  254bp 5'-GAT CTC AAA GAC AAC CAA CTA GTG(1555- 1 578) 6]
5'-CTC CAG CTG GAA GAC TCC TCC CAG(1 786 - 1 809)

GAPDH  1035bp 5-TCG GTG TGA ACG GAT TTG GC(57 - 76) 3

3-CGT TCC TGT GAC TCG TTC TC(1 072 -1 081)
1.5 {X%8:.Beckman CS-15R I B HEKE
LML PCR ZF P 1 X (2 E PE 2§ #9 GeneAmp
PCR system 2400) ; Pharmacia 4000 2 f & 4 5b 4
FEIEBEH; Ky LKB Bk R4GE; LT AR I (X 68
JDF -1 Bl ik R45; UVP BB IE W &4 4
AR B IRHABLE RLEFHETERATHN
0.1%# DEPC 4K 23K A KA.
1.6 TERFEBIARLD RNA. /MR R BRI
e . RERBIE , RABRB SEBRSE KR 5%
ZEEWI AR P, T & T By I M i 1, B R
AP B RERE R N, FRERA 43k 80 mg £ 4 (50~
100 mg) REMATEKKPH R SR IFP A
TrizoliZA#H 1 ml. T HESRK. UTHXBER
Trizoli R K #1T.
1.6.1 RT - PCR.: £ iR & 1 1E Uil 0A b 47 1%
YE.cDNA & i 5143% B Random 9mers, KFEF
% W 24830 'C,10 min—>55 C .30 min—>99 C,
5 min—>5 C,5 min, PCR LW 4&%4:94 C.2 min
WAEH.94 C.30s TH,60 C.30s3B Xk,72 C.
90 sEEM .4 CTHHH 30 R .G LN R IG I 1%
- 30 CHRHGRTF . RUEAITEH.
1.6.2 B UKk SR B B 40T H IR ] B UK R R WA
1.5 g/ml BIBEASKEBERE . BX 10 pxl RT - PCR F=4 40
.5 V/iem HkZy 2h R Z8E%E, UVP BRRE
(AR B, 6 UVP & 50 b7 5k 04 3 s 0k Rt 47
4197 MR 3% Marker Bk H AR U5 F BLoY &4,
M & B A H AR EEE =Y 8 50 89 T3 R OE B (Ave
A), 5[ B i) 28 #9 9 X BE ) = 85 BR H I i S S
(GAPDH O & HRIECEHE UHKERREF
X mRNA ¥ &, 55047 & H b 3 B A% 50,
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Tab. 2 Comparisons of target gene expressions

in the tissues of lung. liver and spleen

it ] TH AR 5 GAPDH H.8
#R il
(LU i fe § i fe

TLR? 1 0 116.54 122.66 100.33 0.87 0.73  1.20

2 1 138.35 127.48 130.41 099  0.84  1.30

3 3 156.68 147.04 137.79 116 0.99 L35

1 5 143.36 163.35 137.29 1.06 L18 157
TLR4 5 0

6 1 154.32 160.41 1.10 1.51

7 3 164.88 150.74 1.22 1.48

8 5 166.28 17.73 L2 1.96
() 9 0 179. 61 1.06

10 1 174.46 167.37 166.56 1.25 199  1.56

1 3 166.50 177.58 163.12 123 120 159

12 5 182.61 175.77 15311 L35 L2 L75
LBP 13 0 143,70 0.85

14 1 147.85 0.97

15 3 145.83 0.98

16 5 152. 62 0.91
TNF -« 17 0 0

18 1 145.44 171,52 155,08 1.04 113 1.4§

19 3 175.82 175.74 138.21 130 118 136

20 5 179.63 170.09 14279 133 123  1.63
GAPDH 2 0 13391 168.75 120,00

2 1 14010 152.35 106.54

23 3 135.30 148.39 102,00

U 5 134,56 138.56 87.52
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Ro-EEEHAASP ARG L E TLR2 Rk EH
LPS 5[5 5 TLR4.CD, f1 TNF -« 43555 . 4
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FHOKR SIRS & 4, fEE LPS Fl &Ry
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FELRBIL(ARDS) . BRFRFELH LPS ES 1
SIRS #AUAY, K H 5 mg/kg K& LPS B &KL 5,
AT LA 3 SIRS,

AL PN RA SRR EE
BT W A0 P R 4 L FE 3T LPS %50 5 4 T 3R )
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TLR4.TNF -« % 5 N HAREE , A RE45 Bl
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Rkt FF RAL P FEEREL, BRRARPHR
EENAEER. RUXES FHAREANANFH
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JFEAHXEENRENR FESHEEENRLX,
& FE [H Y 23k 3 A B B (] 22 B 7 38 oy s
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TLR2.TLR4 % ¥ g TR A HFIZ &, s LA K.
LPS ) 34 5. 5 5T LA 3% SR L4 X TR A A 6 R 4
FHIRFIRE ST, BRI e R R RE S X 3t
FREERTHRRFEELFEEZ ., (HX R
15 S B FREE SR B0 B N 4 A [ - #1470 A 4
T, {5 15 42 5% 40 a8 -1~ 0 4% SiE 90 ) 40 i 81 - 2 1119
T H IR, 3 SIRS ML B B RERE 5 4 & 1
(MODS)HJ & 4 AL 5 & g FpILE R o020 i
— 35 BF 7% 3 4 I [ g 6 ik 15 1 X T IR [ B SIRS
B HE 33 72 LA & 33k SIRS/MODS 5 25 ¥ 1E
MEAFEEZ N,

S E K :

1 Sherwood R. Current eonecepts of the inflammatory response(JJ.
ASA Refr Courses Anesthesiol,2002,30(1):169 - 184.

2 Cohen J. The immunopathogenesis of sepsis (J]. Nature, 2002,
420(6917):885 - 891.

3 Matsumura T, Ito A, Takii T.er al. Endotoxin and eytokine
regulation of toll - like receptor (TLR) 2 and TLR4 gene
expression in murine liver and hepatocytes (JJ. ] Interferon
Cytokine Res,2000,20(10):915 - 921.

4 Yamamoto M, Yoshizaki K,Kishimoto T,et al. 1L - 6 is required
for the development of Thl cell - mediated murine eolitis (J].
J Immunol ,2000,164(9):4878 - 4882.

5 Wurfel M M.Monks B G,Ingalls R R,ez al. Targeted deletion of
the lipopolysaccharide (LPS) - binding protein gene leads to
profound suppression of LPS responses ex vivo,whereas in vivo
responses remain intact (JJ. ] Exp Med., 1997, 186 (12):
2051 - 2056.

6  Gazzinelli R T, Eltoum I, Wynn T A.er al. Acute cerebral
toxoplasmosis is induced by in vivo neutralization of TNF -alpha
and correlates with the down - regulated expression of inducible
nitric oxide synthase and other markers of macrophage
activation(JJ. J Immunol,1993,151(7).:3672 - 3681.

7 EHFKHE LBP/CDuMBAKEMNEZL MESMER U F
B fo B 2 MR E,2001,13(5):310 - 312.

8 HkokEH. EHEREMBEASERFIHTRFHRU). dES
BES2E,2001,10(1):63 - 64.

9 Medzhitov R, Janeway C A. Decoding the patterns of self and

nonse!f by the innate immune system (JJ. Seience. 2002, 296


http://www.cqvip.com

e 76

| gog httg://www.cgvip.coml

FEEERSHES 2004 F 2 AF 1655 2 Chin Crit Care Med,February 2004, Vol. 16,No. 2

298 - 300.

10 farék. Toll B RAMKXRHKL ). B _FEEKE ¥R, 2002,23
(10):1054 - 1056.

11 Hallman M, Ramet M, Ezekowitz R A. Toll - like receptors as
sensors of pathogens (JJ. Pediatrics Research, 2001, 50 (3):
315 - 321.

12 Egil L,Robin R 1. Toll - like recepters(J]. Crit Care Med,2002,
30(suppl) :S1 ~S11.

13 Lakhani S,Bogue C. Toll - like receptor signaling in sepsis (J).
Curr Opin Pediatr,2003,15(3):278 - 282.

14 WEKFLRK, F T35, %. WD B SIRS fl MODS #75F
RA). RLEL,2000,9(6):370 - 373.

15 ¥k, REH, i £i#H. MODS s S s#t @ (). PEAEE
MBS ,1999,11(8) ;504 - 507.

16 FH, REE, K. % 2HRERNESE— MRtk &
HHUIL-10 mRNA FX R AP - | EHBASHEI). PER
BT, 2002,18(8): 918 - 922.

17 Ochoa M T,Legaspi J,Hatziris Z,ez al. Distribution of Toll -like

receptor 1 and Toll - like receptor 2 in human lymphoid tissue

18

19

20

21

(J3. Immunology ,2003,108(1) .10 - 15.

Applequist E, Wallin P A, Ljunggren H, ez al. Variable
expression of Toll — like receptor in murine innate and adaptive
immune cell lines (J]. International Immunology, 2002,14(9):
1065 - 1074.

ok B , B/t kLA, 25, 7 EE B R K BLAH 4 Toll BE32 4K
2/4 BEFEZRHLAWHLHE ). FEEERAKEF,2003,15
(11):646 - 650.

Rajnik M, Salkowski C A, Thomas K E, ez al. Induction of early
inflammatory gene expression in a murine model of nonresusci-
tated, fixed — volume hemorrhage (JJ. Shock, 2002,17(4):322 -
328.

Williams D L,Ha T,Li C,ez al. Modulation of tissue Toll - like
receptor 2 and 4 during the eatly phases of polymicrobial sepsis
correlates with mortality (J ). Crit Care Med, 2003, 31 (6):
1808 - 1818.

CBCH B 311:2003 - 06 - 17 4% [5 H #3:2003 - 08 - 11)
A58 FRT)

-} &

2002 X P EFNICH AT AR - EFHRXIATHESS

HEBHEBPEB G 20034 12 A 9 HAM T PEBHR XL E R, HPEFH T
BHEZ I
2002 FEERFAEEREME TR 3 7T

2B HE45 AT A -
Wi BF BB 2 1 A A (g Pl Ak 7 1. 416
2 o A S A TN OF W ZR T 1. 239
3 BIr¥EH 0. 749
Ak o 1 FEPFA SRS 0.537
2 FEEEZY 0. 528
3 HiE R 0. 508
i R R4 1 WORLD J] GASTROENTEROLOGY 2.579
2 R 4E N B 1. 926
3 o 4 BF RS 2% 2 1. 858
e RS 1 A4 B B A FE R 1. 708
2 1 4E B e IR BL 2 7 1. 349
3 FEAEER S NEZF 0. 845
R 1 BHXTHBIEE 0. 720
2 FEPEHES S SRR 0.533
3 EPE% 0.478
FEHE¥H5iEFESE 1 PFEAERER 0.992
2 B AT AR 0.975
3 HAEHE A R AR e R 0. 499

F_ETETHARHEEAMAEEI

(PEEFRD) (CPEBERANEFR) (PESHBRER) (CPEPHES S 25, (i LR 230, (P 2T B HE R
FE)CPEBAT R (P EER 4R, (PP HERE) AP RO R ELRE) (P RERRITR AR (P B OB ES

R (PR BRB AR (HIE R BB P AR 2 80 (R B I R 2 35 ) (2522 22 4R ) (B 222248 ) ,(WORLD ] OF
GASTROENTEROLOG), '



http://www.cqvip.com

| gog httg://www.cgvip.coml

!
AR5 & FH RN R BEHARMBEB TR Exnom
: ! e v g :
1 NAILI BE5EE&HIEE(HE, x40) 2 AILI &AL RETIL(HE, x100)
Fig.1 Normal alveolar struture in NAILI Fig.2 Inflammatory changes of lung tissue
patients(HE, x 40) in AILI patients(HE, x100)
: @ w. :
. “eo p q4
- o 4

A3 NAILI £&MARET-4MM(TUNEL, x200) 4 AILT BEMHALN BT 40M(TUNEL, x400)
Fig.3 Apoptosis cells of lung tissue in NAILI Fig.4 Apoptosis cells of lung tissue in AILI

patients(TUNEL, x200) patients(TUNEL, x400)
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E: 0. 25hMarker, 1~4&kkRLPSIESFTRIESE]. 3. ShIA?fJTLRZ. 5~ BRI LPSIESATAESHS1. 3. ShiTLR4, 9~ 126k kR LPSHE S A1
MESS1, 3. ShiICDy, 13~ 164k RLPSIE ST FAEES /51, 3. ShILBP, 17~ 200k IR LPSHESRTAESHS 1, 3. 5hATNF-o, 21~24
ROKRLPSIESHRTAEST/E1. 3. ShAUGAPDH, A, B. C. D. E. F55025100 bp, 300bp, 500bp. 700 bp, 900 bp. 1200 bp

Bl E®RESTLPS/EHIMAA ( a, L-030121a3) . FF4AL (b, H-030121c2) #4447 (¢, S-030122a3) HRFAIER
Fig.1 Target gene expressions in lung, liver and spleen tissue challenged by LPS
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