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TLR4 EERIEN TNF-o EEE KB LB EIIREERS
SEEHRERBNHAR

FEHA EIXE AL BKE HET FRF OEH T+ T

GEEY HE R Toll B2 4k 4 £ H (TLR4) 5 TNF-o 7E B4 K R L34 'E T 8E M8 45 4 4E (MODSE) X & L
HPRIER. T 20 ARM3 AR SDAKEE 40 R, A5 RV EBEHARFEA, FMM(OA)0. 25ml/kg FIE &
¥ (LPS)3. 5mg/kg ) K & bk vk 4F (RIBS 4b) , B3 ~ R T MODSE WM& £ £ 88 B 2 B8 45 4 fE (MODSY) # &,
MEXBA RAA)E 2.6.24h fF .0V F MR EBUE R IDEEEL, BN IF. O FAEHLA D TLR4 mRNA RER
TNF-« 8. &5 OA/LPS _RBGEBEHEFTEREZFR MODS, KPR ELARERE, £ F —6f#
HCEEREBREFETEHFER(P<0.05~0.0D), HGFM. L FMEHS+ TLRA mRNA ZEHEEA K
(P<C0.05~0.01) , AL P R ERZF . 2h K IEE, .0 ST BHL P T 6h hefl; KALF TNFo« FEHBEH
B (P<0.05~0.01), U A FIRHR KA. AHFRHEAZERLAL S TLRA mRNA RA K TNF« SBET
FER(P<0.05~0.01), & OA/LPSEH/5EERWHAL F TLR4 mRNA Fih K TNF-o K FEREF . E
MODS £ PEEZEEA A TR MODSE B HRGHABRERENEERA.

[X@A) SREVRBEBRESME;ZFE KR MM EEH; Toll B2 & 4; MBERFEHET

Role of toll-like receptor 4 gene expression and TNF-a
in multiple organ dysfunction syndrome

in elderly rats
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[Abstract] Objective To explore the role of expression of toll-like receptor 4 (TLR4) gene and tumor necrosis
factor alpha(TNF-a) in model of multiple organ dysfunction syndrome in the elderly rats (MODSE).  Methods
Models of MODSE and models of multiple organ dysfunction syndromes in the young (MODSY) were established by
injection of oleic acid(OA) (0. 25ml/kg) and LPS (3. 5mg/kg) to SD rats (4 hours interval). Forty three-month-old
SD rats and 40 twenty-month-old SD rats were randomly divided into four groups: control group, 2h, 6h, and 24h
groups (n=10 for each group). The changes of pathomorphology and function of lung, heart, liver and kidney were
observed. Semi-quantitative reverse transcription polymerase chain reaction was used to measure TLR4 mRNA levels
in lung, heart, liver and kidney tissues. The TNF-a concentrations in those tissues were determined with enzyme
linked immunosorbent assay . Results Injection of OA and LPS could lead to MODSE and MODSY. The lung in-
jury emerged first and was most serious. Dysfunction of organs was more serious in elderly groups than in young
groups at the same time points (P<C0.05~0. 01). The TLR4 mRNA levels in lung, heart, liver and kidney tissues
increased significantly after injection of OA and LPS (P<C0.05~0.01). The expression of TLR4 mRNA increased

W% B H :2005-05-10

X2 . EREAXAFRLRAIKEFE (“973”30 B)(G2000057004)

fH B 400037 ERF,BEZEEAF¥FHERL2EFRAAFANREN EXE . EEL RF BEF.FHF);100853 W, LXK
BAEREREZECODERARNER. T+

HHRMAZER,F1961F 1 A4 HHAHBTA BEX¥ WL AR, FEEF . FRERL2ESRANA LB K. Tel:023-68774603

BAEH IXR AEE-EEAFAFERFRHM /. Tel:023-68757245



e 120 - TEETFIBETERATE 2006 F 63 5% £ 28 Chin J] Mult Organ Dis Elderly Jun 2006 Vol 5 No 2

most markedly and reached peak level in lung in 2h group and in other organs in 6h group. The concentrations of
TNF-a in all tissues increased significantly after injection of OA and LPS (P<C0.05~0.01). The TLR4 mRNA levels

and TNF-a concentrations in tissues were higher in elderly groups than in young groups at the same time points

(P<C0.05~0.01). Conclusions

The TLR4 mRNA levels and TNF-a concentrations increase immediatedly in the

lung of elderly rats after injection of OA and LPS, which may explain why the lung injury emerged {irst and was most

serious in MODSE.

[Key words] multiple organ dysfunction syndrome; elderly rat; oleic acid;lipopolysaccharide; toll-like receptor

4; tumor necrosis factor

MRERH ELHARENERE LRI L5
(lipopolysaccharide, LPS) 7] # i& # & F (nuclear
factor, NF)-«B, Bl K B RIEHF, F B & F RIE
R BLEREE R 2 2% H 2h BB B A% 45 & 4 (multiple or-
gan dysfunction syndrome, MODS), [ Toll &%
& 4(toll-like receptor 4, TLR /- F 1) LPS B {5
S5 2 T g 31 58 B F-a (tumor necrosis factor-a,
TNFOERX -SRI HEMEZER. BF
MODS(multiple organ dysfunction syndrome in the
elderly, MODSE) £ 1 4k & T WF 1 22 5 B S5 5 06
HUB MAERE., 058 mBR/IE £ 5 (OA/
LPS) Bk & #5 K R & %] MODSE X # 4 MODS
(multiple organ dysfunction syndrome in the
young, MODSY) 45 &Y , W 2% 3= B2 it 28 /% 38 K D) 6B &%
L, W, O B B HLH TLR4 mRNA R R
TNF-a B2, HiT TLR4 EHFE X KX TNF-«
7 MODSE R4 M A RHHIEM.

1 HBE5R®

1.1 %%z HIEHSD KR 80 R, MR,
%$2ﬂ40 Ryzoﬁjﬁ%7ﬁii(396i48)g’§ﬁagﬁ 40
0,3 A, AE H(225+26)g. HE=SFE L%F

BRAMRHBE 5T BT 3l O SRR
1.2 &LFEM LPS: Mm#HA Ol11, B4, Sigma,

USA, B (OA) : T IE 244k THF5E B s TNF-a #
WAAE. CEREEYTEERAF; Tripure:
Roche A 7], f8H ; RT-PCR & 7| & : Takara /A #],
HA,

1.3 %£®F% (1) OA/LPS —k¥H# MODS #&
BB . OXLBRHH . BFEARIS . £HILK
(NS) %} B 46 (E-NSC) , OA+ LPS 2h #H (E-2h), 6h
# (E-6h),24h 41 (E-24h) ; FEHREYL 44 : NS Xf
M2 (Y-NSC), OA+ LPS 2h £ (Y-2h), 6h 4 (Y-
6h),24h 41 (Y-24h), A% 10 B, QB H/E
PR BR SRR R 75 W (50mg/kg) 1 e BR BR K B, 70 1K

ZH A E 8 E 5 OA 0. 25ml/kg Ff1 LPS
3.5mg/kg, [ B& 4h, Xt B8 40 43 51 A Z & B NS,
A58 B AH A 2 B 3l K BRI Y 3 Bk i S A It Ak
FEA R, FHBUM Sml f FRW &R AR GET
KBARBTHEAARRD . BUH O FVEHSR 0. 4g,
B NS i 5% 10% 513K ¥,4°C 1800 X g B> 8min,
B L, —20CIRTE. BBERA MO BHSA
BEPHFER.

1.4 MEHAF MODS LM RF4irHES X
B (DEEAR RTE KR B LR - R & B A AR
RAEFRA RIB N JESERIET-RE, AR
PLEEEL 4 R KRB O VB HE, WERHE
WA, (2) 3Bk I8 4 E (Pa0,) : 4L FERT B & FLE
kR, A 1L1620 B B 3 1 S 4 #r A (E ED W
E. AL IENR A B S AL AT AUR I M E A
BEEHALD R E(TB) . REA (BUN) |
JLEF (Cr) IR BE BR B BE (CPK) . ()i, .0 FF. B
HA TNF-o &8 . A %2 &M% (ELISA) ¥
WisE AN R H BT, (5) TLR4 mRNA £
AR RT-PCR 7, SBUM .0 B FHAR
50mg, % #8 Roche A TN S LA B H T MR S 4
f£ & RNA. RT-PCR # B8 Takara 42 7 & ¥l & i3
B H 34T, cDNA 4 B 15| % F Random9mers,
RT % 4 £ 30°C X 10min, 42°C X 30min, 99°C X
5min, 5°C X 5min, PCR & R & 4. 2 # 94°C X
45s, 7% k 52°C X 60s, JE Al 72°C X 90s, 35 /M {& I
JG 72°CHE# 10min, & H AR AT ¥ GAPDH
fERWS ., TLRAD F GAPDH 5I1#)F 5 W% 1,
HEEBHETEENEARAERAA AR, PCR =Y
HkXE: REHEELEBKWER PCR =4 5l
GAPDH 5ulfil RS v 2pl & 20 BRBRRRBERL
50V {8 i B ¥k 30~50min, R RB RAEMME, 4R
HARRAE. MHEIMEERSNS RIS R
B H.{ (TLR4/GAPDH ratio) & 78 mRNA %t %
.y -
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%1 TLR4 X GAPDH 3| EHEBF Y

A 2l

YK E
5-GOOGGAAAGTIATTGTGGTGGT -3
PS5 3 356hp

TLR4
Fibf:5- ATGGGTTTTAGGOGCAGAGTTT -3’

.5~ CCATGGAGAAGGCTGGOG-3
Fif:5-CAAAGTTGTCATGGATGACC -3’

195bp

1.5 &itaH HERBUNHEIHREZGELS)
ERBEEREEFEZSWIIEERRA ¥ &
. BN SPSS10. 0 Siit R AFAL 3,

2 &5 R

2.1 R AKREEFKELL FEA OAFKREA
B RS, REMAER EA LPS ERIREF
E—SME, T 2h BERE,F L4, W40 il
4 6 VR A DA B s 0 o L BB B TRTSE K , R BU A A
FEBE 3 O RO B 22, ZHOR IR 6E , A E M
R, BFEMEERAEEREFFHATENSHAK
HEAL, BEHARTFE 40%02/30BEFHTHE
440 16.7%(5/30, P<C0.05), 5KE2%WWEL, 2h AP
A LA R FE A K B, 6 BE TR AT I KRR i P9
ZH R K R B E R, KRB HAI R
RIS ELE . ke O JF FHRANERM
Fofl K R A HIETE, 6h B BRI A . O M
I A/PMEFEREREBE, MED K7, .0
B B B, B LA AR TR, SR LR
W335V 5 FF B WY D0 B 440 B ok e % B 3R A AR 1 B 5B
M. EAEREAE, ZREP N AR OKEARS
KEZHAREE CEXRAMEBNE, SARFHAK
IRFE 5 B A L' /N R 3T i B R 0L, R 40 LR, B B
B LERBREMM, EFEKM; EESREREE. E£F

-AA?S'_"'_
g
L L"-'-d
W,
€5 oy AfLd
o b & = ’
s YSs LY
I P o SR R
ZA A o 3
F‘a Y g . -

o ?

’:. I.:'qln.?_r ;.: -: .
Edn e 1l ™

—HEEERRENENREER™E, 2ER
E-NSC.2h.24h A H R RA N WA 1~3.

2.2 PaO, &4 FERMEER NSC 4 PaO,
4 Bk (100£11), (984 9) mmHg(P>>0. 05) , BHIK
K5 B EREAL, BB 2 i #1445 (acute lung inju-
ry, AL EE & 4 I W% ¥ 38 45 & 4F (acute respiratory
distress syndrome, ARDS)¥5 #E,2h 4 PaO, [ & &
K431 (684+9), (59+7)mmHg (P<<0.01), ¥
REEBEKFE BEMKRTFH B NSC 4
(P<C0.01) ; T #E [F] — B AH A5 3 48 4 80 4F 41 P
] § (P<C0.05),

2.3 S . FHiiiFEaEa KREBHGE
#Z4ERME ALT,TB.CPK.BUN .Cr /K F %5t
BABEF®, T 6h FiEH K, 45 K (102. 2+
32.86) vs (37. 25+ 10. 44) TU/L, (3.32+1.39)
vs (1. 0540. 89) pmol/L, (3100. 24 1423. 6) vs
(420.5+287. 6) IU/L (¥ P<<0.01), (14.06+
5.16) vs (9.23+1.97) mmol/L, (41.384+12.83)
vs (29.03+11. 2) umol/L (¥ P<<0. 05),i5 851
MODS £ Wi W 4 #x #E . #E 6h BFH S B EH
ALT.TB.CPK #i Cr 4 M B ER THEF Y
(P<C0.05), 7 24h Bf#i& ALT.TB.CPK EH &
T, BUN i Cr [FIKEHARHE .,

2.4 M. B FAR T TNFabEHEHL Xt
BAARSHESALPHE—EHNEMRTE. —K
H G5 &AL TNF-a ¥ 8 F & (P<<0. 05~0.
O, HEFHAREFAFE B FE (P<0. 05~
0.01); UIMFALAFARIBER K, ARFE T 2h kg
H, HFFERMEER NS A BAW 3.2 £
.9fE(FE D,

1 E-NSCA MALRLEWTE,EEEN,TAMIERLHE, X200)
2 E-2h £8Pl 4 49 35 8 1 Bl Kk Bih , i) R K IR 2 40 B B 38 (HE, X 200)
3 E-24h 48 P B4, A4 AR 58 5 B i 2 B8 (HE, X 200)
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F2 Mo FFEFELAP INFo S ROTH

TNF-a(ng/L)

A " r o W =
Y-NSC 10 246, 21+28. 32 587. 66451, 41 1191.274148.54 884.33+110.57
Y-2h 788. 35+60. 172 634.331+58.62" 1463.511£167.32" 1356.83+125.69"
Y-6h 295.5 +24.64 607. 66 £76. 38 1253.584+190. 46 1231.67+158.76"
Y-24h 246.92+21.59 662. 66 +53. 45" 1701.834+:145.77* 1415.17+123. 48"
E-NSC 10 247. 64424, 84 669. 33+ 74. 67 1485.174+203.92 856. 64 4150, 49
E-2h 7 974, 78+100. 264% 757.67+82.76" % 1857.66+224, 83" ¥ 1608. 544211, 67 %
E-6h 6 362. 64442, 34*# 741. 36+60. 22* 1856.83+197.54*# 1974, 33331258, 314#
E-24h 5 267.64423. 60 773.504+95.13* % 1627.67+£173.58 1602. 67+199. 25**

. 5 Y-NSC 3% E-NSC W4, * P<<0. 05,2 <C0. 01; 5 #HE 4 F— i & L, * P<0.05

2.5 B, B EF4AR TLR4 mRNA & 44 (H
4.%3) MEBAKRMAL S TLR4 mRNA Fik
BE OHMFHAPRZ, BHARPRERH, ZK
G 2~6h F AL+ TLR4A mRNA REHHE
FE (P<0.05~0.01), A HLAF RHIEE R K, &
FHMFFELA 2h GAHAE BN BAK 3.0 550
4115, BEM4EHEZFARFFHAARTEE P
0.05~0.01), 24h TLR4 mRNA £XEHEZEHBTF
EEKFE.

M 1 2 3 4 5 6 7 8
1200b
5006
1
300bp '“-R‘*H

100bp

B4 MODS X RITHLA TLR4 mRNA RikF L
M: PCR marker (A £ B T & &K 29 1200, 900, 700, 500,
300,100bp) s 1~4. A3 R R FEXN B4, 2.6.24h 4,5~8:
AR EEXEA.2.6.24h 4; TLR4(356bp) , GAPDH
(195bp)

2.6 AMALSH MRXSWERHMH.OF.BHH
1 TLR4 mRNA £iA/K¥5 TNF« SBE2BEIE

F&(r=0. 889,0. 229,0. 354,0. 674, P<0, 01) , i
141 TLR4 mRNA £EKEK TNF-« SR 5
Pa0O, 2 8 % fi # £ (r = — 0. 621, — 0. 591,
P<0.01),.0 BF. B #H 4 % TLR4 mRNA #£ikK
FSAH M AT BE#E bR CPK.ALT.Cr E B EFH
% (r=0.504,0. 764,0. 649, P<C0.01) ,.l»  JF . F 4
#rp TNF-o T8 5HNESSTBEFE PR CPKLALT,
Crih 8 8 % FE % (r=0. 119, 0. 643, 0. 628,
P<0.01),

3 i i

Bl 45 Fn s e Bl R 51 SIRS & MODS %
NEHLEEZEES, MODSE £ f:#& H Fmpg
RERLEEER NERMEEREARIBEPLEAE
HEEHAL.

FEMRBR, K TLRATFS5THEK
HREFHEESRSEREY, TLRe £ LPS BEEES
HENEBEZACY, FLBP . FEMEFRR
TLR4 mRNA #XUNA LR P BR, FF.0HER P
KZ, BHAPNAEMBHEREX. OA/LPSHGE 2
~6h fiti O JER B4 TLRA mRNA X BB
AREUMHAL PRI BRESFAERBERK. 43 H

£3 o0 F BEAD TLR4 mRNA REFKL

- . TLR4 mRNA
B L I 5

Y-NSC 10 10.32540.028 0.256+0.022 0.283+0.034 0.118+0. 024
Y-2h 9 0.978+0.1034 0.536+0. 0452 0.698+40.0784 0.1754+0. 015"
Y-6h 8 0.440+0. 048" 0.5414£0. 0492 0.71240. 0624 0.184+0.021*
Y-24h 8 0.3734£0. 042 0.28720. 036 0.3294-0. 041 0.146£0. 012

E-NSC 10 0.3494-0. 037 0.27140. 031 0.3144-0.032 0. 14440, 027
E-2h 7 1. 43140, 1354% 0.5794+0.0714% 0.768+0. 0844% 0.227+0.018"
E-6h 6 0.49640.044** 0. 58740, 0674% 0.7764:0.0544% 0.238+0.026"*
E-24h 5 0.42440.036 0.30240. 023 0.374+0. 040 0.1514+0.025*

.5 Y-NSC & E-NSC W3, "

P<0.05,2 P<0.01, 5HFEHA R —F# A 3, * P<0.05,%P<0.01
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XM 3 MM 4.1 45, . OAL P IRE R R
B BHARRERS, HEFASAAPERED
EZETHEFY. Y TLRA mRNA REXFAENA L
RANEREMERZERE MODS FHESR T E
ERMELR TLRA X LPS RIEEE W 8 5 Rk,

B ATRHNEREB R, FHHA P TLR4
mRNA ik 43 51 5 A D Ak 28 41 41 op 40 M 5 2
MR EA B HRE., OA/LPSBH)E. F
FMEERRMAL S TLR4 mRNA £k EEK
FBf TNFa K P BEF R HEE LR FHE
2h, 5B XT BB 3. 2 F1 3. 9 £%, [F A3 Bk i
PaO, BERMBERMME. L. F. BHL P TNF-«
IKEIRFH R ERER/N, O EF RS DR
T 6h X fH, 7ER— MR ZERKEER
TUHIBEBEHRTEER. B EHARBRM. L.
F.B4H48H TLR4 mRNA #35KF5 TNF-« &
BEEMX, U AR MXERT, TLR4 mRNA
EEKEK TNF-« FBSESRRGIIRHBHRE,
B HEW K B ZE OA/LPS B 5 E S H R
TLR4 mRNA %5 K& TNF-o« & B RE T &
BIEB RGN EERT,

RIMWBETHZTREZN, LANDFER OA
LPSEHEALSEM .. . BEZHEURAS
RED. BELSEIM HRBEGERARF
TLR4 mRNA £k L, 23 LPSESH S R4,
Ik 400 T B A% 4 O 55 R E 800 4R PR B O , TR AR K
B TNFo« FRiREFEFMS 5T ¥ ALl #
ARDS f &4 B & Bt FF R AE BN E , KE &
AE At 5 3 A I VB0 3F 30 3% Bl o 4H 48 op 48 5 4 M
EEEZMRERTF, KBNS FRIERN, FHELT
B MODS &4 . ARV HE ARDS fi#8 R IiE
BB, T — P WIE RSN E RIER M. R
Jii A BT BB ZE MODS A RE RSB EMIEA.

AR EW, OA/LPS — KR ITH B X K
MODS, it B g R, EHFABGHERET &

ERREERBERSRAESE, TR, X
f855 TLR4 mRNA F ik 7276 4 41 2 5 vk F4E 48 22
RHEEL, BEARMASF TLRA mRNA B &
R R S I IN3R, TNF-o KFRERE,
WRE 4 5 J3 3 5L L RN B 7 MODSE & f bl b 2
FEAM. '
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