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AIM: To study the kinetics of tumor necrosis factor
a { TNF, ), interleukine-13 ( IL-18), and
macrophage inflammatory protein-la { MIP-1q }
gene expression in rat lung after ip
lipopolysaccharides { LPS ) and the effect of
dexamethasone {Dex) and ibuprofen {Ibu) on the
cytckines gene expression. METHODS: The
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amount of Evans blue in lung was measured by
fluorescence method. The mRNA levels of TNF,,
IL-1B, and MIP-1¢ in rat lung were assessed by slot
blot analysis, RESULTS: The mRNA levels of
TNF,, IL-18, and MIP-1a in rat lung after ip LPS
increased in a dose-dependent manner, and peaked
at 2, 6, and 12 h, respectively. Both Dex 50 mg
kg™ ! and Fbu 90 mg-kg ! injected at 1 h before ip
LPS markedly decressed the content of Evans blue
in lung at 1 h after ip LPS. After Dex or Ibu
pretreatmnent, the peak levels of TNF,, IL-18, and
MIP-1a mRNA decreased markedly compared with
LPS alone. COMNCLUSION: The gene expression
of TNF,, IL-1f, and MIP-1a in rat lung increased
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after ip LPS. Dex and Ibu prevented LPS-induced
lung injury through inhibiting the cytokines gene
eXpression.

The morhidity and mortality associated with
severe sepsis and related disorders remain high
prompt
antiblotics and intensive care support‘”. The
tissue darnage cavsed by uncontrolled overproduction

despite development of  bactericidal

accounts for the
1.2)

of inflammatory mediators
pathephysiclogy of sepsis and acute lung injury[
Although the role of turmor necrosis factor-o
('TNF,), interleukin-18 {IL-Ig), and macrophage
inflammatory protein-la ( MIP-1a) has not been
clearly elucidated!™>), there is substantial evidence
suggesting that the inflammarory cytokines are
of acute lung injury in
sepsis?’.  We rmised that possibility that the
pharmacologic modulation of the cytokine expression

mportant  mediators

may be of utility in the treatment of acute lung
This paper was to study the changes of
lung vascular permeability in rat lung in response to
LPS, the kinetics of TNF,, IL-18, and MIP-1c
gene expression in lung, as well as the effects of

injury.

dexamethasone {Dex) and ibuprofen (Ibu) on lung
vascular permeability and the cytokines expression.

MATERIALS AND METHODS

Reagents LPS (E fi U127 B8) was from Difcos
Evans blue was from Fluka: Dex and [bu were from Sigma:
[oFPIACTP was provided by China Muclear Physical
Institute.  The plasmid of m-TNF,, m-IL-1E, and
m-MIP-1a cDNA were generously provided by Dr Sander van
Deventer { Amsterdam University}.

Rats and Evars bloe measurement Wistar rats,
supplied by the Experimental Animal Insttute of Chinese
Academy of Medical Science, were divided into 10 groups {5
rats/group): 1) saline, 2) 1LPS 0.5 mgrkg ™', 3) LPS S mg
-ke™!, 4) LPS 12.5 mg-kg ', 5 LPS 12.5 mug kg !
+Thu 90 mg - kg b, 6) LPS 12,5 mg - kg * + Dex 50
mg kg™!, 7) saline, 8) LPS 0.5 mg-kg™', 9) LPS 5 mg
'kgl, 10) LPS 12.5 mgr kg !. Rats were anestherized
with sodium pentobarbital {40 mg kg '). Saline, Dex 50
mg-kg™! or Ibu 90 mg - kg~ ! was injected v, LPS was
mjected ip at 1 hlater. Evans blue {1 %, 2 mL kg™ ') was
v injected 1 mm belore ip LPS.  The rats in groups 1 — 6
were killed by exsanguination at 1 h, while the other raws
were killed at 8 h after 1p LPS.  The amount of Evans blue
dye extravasated fron: the 100 mg lung tissue was determined

1 of

by flucrescence analysis'*', and then expressed as pgeg”
dry weight uf ussue which reflected the lung vascular
permeabality.

Isolation of RNA and Northern, slot blot analysis The
tat lung {about 1 g was harvested and RNA was then
isolated from homogenized lung  tissue using  re-cold
guanidinium  thiocvanate/sodium  cirrate/B-mercaptoethancl
~olution according to the single-step method { Chomoczynki
and Sacchi). Approximately 20 pg of total RNA was applied
to nylon membrane for slot blot analysis. The membrane was
baked at 80 T for 2 h. For Northern blot, RNA was
evaluated by Northern gel electrophorests and then RNA was
transferred from the formaldehyde gel to a nyvlon membrane by
blottmg. All the membranes bound RNA were hybridized for
about 20 h o [ P1dCTP labeled TNF,. 1L-1p, and MIP-
la probes.
densitonieter, and area-integrated to guantitate the relative
mENA levels.

TNF activity after LPS injection by different routes
After v or ip LPS S mg-kg ™!, the rats blood was drawn inwo
heparinized syringe at 8, 0.5, 1, 2, 4, 6, 12, and 24 h.
The plasma was seperated and then assaved for TNF actovity
by 1929 cytotoxicity methad as previously described!™.

Statistical analysis Data were expressed as T + s,
t test was used w evaluated the difference between 2 groups.

Autoradiograms  were scanned with a laser

RESULTS

Effects of Dex and Thu on LPS-induced lung
injury As an index of pullmonary microvascular
permeability, the contents of Evans blue in lung
increased in a dose-dependent manner at 1 h after ip
LPS. But there was no difference between ip LPS
groups and saline at 8 h (P >0.05). Both Dex 50
mg-kg ™! and Thu 90 mg- kg™ ! injected at § h before
LPS 12.5 mg-kg ™! stimulation markedly decreased
the content of Evans blue as compared with LPS
alone ( P < 0.05). There was no difference
between Dex and [bu (P>0.05) (Tab 1}.

Effects of LPS on TNF;, IL-1B, and MIP-1ux
gene expression in lung The mRNA levels of
TNF,, IL-18, and MIP-1c in lung of rats were
increased in a dose-dependent manney at 2 h after ip
LPS (0, 0.5,2.5.12.5 mg-kg™!) as compared
to the saline control. After ip LPS (5 mg kg™ 1),
TNEF,. IL-I8. and MIP-1o mRNA expression was
induced at 1, 2, 6 h and peaked at 2, 6, 12 h
respectively, and the contents of mRNA were 3,
[.5, and 6 times over saline (Fig 1),
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Tab 1. Contents of Evans blue { pg/g dry weight) in rat
lung at 3 and 8 h after ip LPS. n=5, ¥ts. "P<0.05
vs saline (1 b). *P<0.05 vs LPS {12.5 mg-kg '. 1 h).
bp<0.05 v3 1 h.

Drugs (mg kg™ 1) Lh 8h
Saline G4z i 93+32
LPS (0.5 124£352 142 +43
LPS (5) 175+ gt 101 =30
LPS{12.5} 260 + 63Y 144 + 68"
LPS {12.5) + Tbu {90) 155+ 50t
LPS {12.5) + Dex {50} 178 = 43

MlP-1la

Time/h

Fig 1. Amtoradiograms of slot blot sequentially hybridized
for TNF,, IL-1p, amnd MIP-1a probes. Total RNA from rat
lung was extracted at different time (0 o 234 h} afier ip
LPS.

Eifects of Dex and Ibu on TNF,, IL-1p, and
MIP-ta expression im lung  After pretreatment
with Dex 50 mg-kg™" or Ibu 90 mg-kg ™!, the LPS
(5 mg - kg™ " -induced mRNA expression in lung
was markedly decreased, the peak levels of TNF,,
IL-18. and MIP-1a mRINA were decreased by 70 %
and 25 %, S0 % and 30 %, 70 % and 15 %
respectively as compared with ip LPS alone. The
results of Northemn blot (Fig 2) were same as the
slot blot,

Effects of the pathway of LPS injection on
plasma TNF activity  The rats plasma TNF
activity peaked at 2 h and was not detected at 4 h

after iv LPS.  After ip LPS , the TNF level peaked

at 6 h, and was not detected at 12 h { Fig 3}.

DISCUSSION

Acute lung injury in rats was produced by ip
LPSin this study . The results showed that the

. —145
“w -
.

LI's 5% lbu Sahne

Fig 2. Northern blot showing effect of Dex and Tbu on LPS-
Indnced TNF, mRNA expression in rui jung. Toiai RNA
from rat lung was extracted at 2 h after ip LPS.
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TNF activity in rat plasmna after ivor in TPS. n =

A
Ers. "P<0.05 v salive, “P<0.05 ys LPS ip group.

contents of Evans blue in lung tissue increased in a
dose-dependent manner after ip LPS. It suggested
that the lung vascular permeability increased after
LPS stimulation. The mENA expression of TNF,,
IL-18, and MIP-1¢ in lung began at 1, 2, 6 h, and
peaked at 2, 6, 12 h respectively. These marked
differences in  kinetics of cytokine
undoubtedly provide a reflection of the functional

expression

differences of these mediators. TNF, may play a
role in ttiggering release of IL-1f and MIP-1e. It
is suggested that TNF, appears to play a central role
in the pathogenesis of acute lung injury. There are
also many evidences to support that IL-1f may also
play an important role in lung injury*®, The role
of MIP-le in acute lung injury is less clear, but
appears to possess potent chemotactic activity for
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human peutrophils in witre and elicit a localized

leukoevte  infiltration  in viwo! 8. Thus the
increase in MIP-Te mRNA raises the possibility that

this eytokine may have mediated localization of
neutrophils to the lungs.

The reason for ip LPS in the study was that ip
LPS resernbled intraperitoneal sepsis i patient.s{-s 1
The present study showed that the TNF release
after iv LPS was mote rapid than that by ip. It
suggests that the profile of cytokines expression be
related 10 the route of LPS administration.

Our study showed that LPS-induced gene
expression TNF,, IL-13, and MIP-1¢ in lung may
be markedly iphibited by Dex and Ibu and the
contents of Ewvans blue in lung decreased if
pretreatment with Dex or Ibu. It suggesied that
Dex and Ibu prevented LPS-induced lung injury by
strong inhibitory effects upon TNF,, IL-1B, and
MIP-1a gene transcriptional activation.  Glucocorti-
ooids suppressed 1L-13 synthesis by two distinet
niechanisms, blocking transeription of IL-18 mRNA
and blocking post-transcriptonal IL-18 synthesis via
cAMP'™ . The inhibitory effects of Ibu on TNF,,
Ii-13, and MIP-lc gene trapnscription may be
mediated by intracellular PGE; and ¢cAMP/cGMP
pathwav'®. but the mechanism is less clear.

This work demonstrates that gene expression of
TNF,, {L-1B, and MIP-le in rat lung increases

after ip LPS, and 1o inhibit expression of the
cvickines by Dex and lbu may be an effective

therapeutic approach for acute lung injury.
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