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AIM: To study the influence of dexamethasone
(Dex), ibuprofen (Ibu), and ligustrazini (Lig) on
lipopolysaccharides ( LPS)-induced tumor necrosis
factor a (TNF,) gene expression (both mRNA and
protein). METHODS: TNF, in supernatants of
human whole blood was measured by ELISA; The
TNF, mRNA wes assessed by slot blot analysis.
RESULTS: LPS-induced TNF, production was in a
dose-dependent manner. TNF, levels in the whole
blood inereased markedly at 3 h and peaked at 6 h.
The induction of TNF, mRNA was very rapid,
peaking at 2 h after LPS challenge. Dex exerted
inhibitory effects on TNF, production in a dose-
dependent manner. ITbu and Lig had 2-phase
effects on TNF, release. CONCLUSION: Dex,
Ibu, and Lig affected TNF, gene expression, so
they may be new approaches of anti-TNF, for
treatment of sepsis.

The morbidity and mortality associated with
sepsis and septic shack are primarily attributable to
the endogenous mediators released during the host's
response to bacterial lipopolysaccharides (LPS)U .
One such mediator is tumor necrosis factor «
( TNF, ), a

monocytes  and

released primarily by
TNE, is
produced in a rapid hurst in response to LPS,

cytokine

tissue macrophages.

causing direct functional alterations in a wide varjety
of cell types, as well as activating a cascade of
additional mediators?*’ . It is believed that
conventional therapy can not decrease the mortality
of sepsis. To block the cascade of mediatars at
early stage may be an approach of effective therapy.

The whole blood culture system provides a

Recerved 1995.08-28 Accepued 1996-08-08

much needed bridge between the in  witro

experiments with isolated, cultured cells, and iz

1) It was used in our study to observe

viuo studies
the anti-TNF, effects of some drugs.

In this study the kinetics of LPS-induced TNF,
expression in human whole blocd culture system and
the effects of dexamethasone ( Dex}, ibuprofen
(Ibu) and ligustrazini {Lig} on TNF, production
were investigated to obtain more approaches of the

anti-TNF, therapy.

MATERIALS AND METHODS

Reagents LPS {E wofi 0127:B8} was from Difeo Co:
TNF, ELISA kits were from Boehringer { Mannheim,
Gertnany );  h-TNF, cDNA plasmid ( PAW7I1 }  was
generously provided by Immunological lLab of PUMC
Hospital; Dex and lbu were from Sigma Co; Lig was from
Beyjing Fourth Pharmaceutical Works.

Experimentai design Blocd from normal male
volunteers {# = 4) was drawn into heparinized syringes (20
kU heparin/L). Blood was placed in 24-well plates, 1 mL
blood “well, and then LPS was added in the wells. After 24-
hncubation at 37 ¥ ina 5 % CO, atmosphere, the blood
was spinned (600 ~ g, 5 min}. The supernarants were
assayed for TNF, and che cells in precipitate was dissolved in
RNA extraction selution (selution D}, and stored at — 70 C .

The blood was cultured with Dex, [bu, or Lig, LPS 10
mg:L " was added 1 h later. At different time points (0 to
24 h) after LPS sumulation, supernatants end cells were
processtd as above.

TNF, assay 'The TNF, concentrations in supernatants
were determined by ELISA capable of detecting > 10 ng
‘L '. The TNF, levels were calculated from a standard
curve obtained by recombinant TNF, provided by kir.
mBENA levels were assessed by slot
The blots were hybridized with [o-2PjdCTP
labeled h-TINF,-cDNA probe.  Autoradiograms were scanned

with a laser densitometer and area-integrated in order to

Siot biot analysis

blot analysis.

quantitate the relative mRNA levels.
The data were expressed as ¥ = 5. The significance was

evaluated by group comparison of ¢ test.
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RESULTS

Indoction of TNF, gene expression by LPS
LPS induced TNF, production in a dose-dependent

manner {Tab 13}.

Tab 1. Fffects of LPS on TNF, preduction in human whole

biood in vitrg, n=4, 5.
LPS/mg'L ! TNF, levels/pug-L ™!

0 0

0 0

19? 2.4%£0.9
10°? 3.6£0.8
10t 5.2%1.8
1 9.3£3.8
2 14.5+4.2
10 16.213.8
10° 15.8%4.6

Supernatants from LPS-stimulated blood were.

collected at different time points during 24-h
incubation for test of TNF, levels. The results
showed that LPS markedly induced TNF, release
within 3 h. TNF, levels peaked at 6 h, remained
high for at least 12 h, and essentially returned to
baseline by 24 h. The induction of TNF, mRNA
was very rapid, peaking at 2 h after LPS challenge.
At 2 h after LPS 1 pg-L 7" stimulation, TNF, was
not detected in the supernatant, but the TNF,
mRNA increased markedly in the precipitate cell
(Figl. 2).

0 0.001 6.1 1 10 100
Lipopoiysaccharides/mg-L~?

Fig 1. Autoradiogram densitomelry of siot biot analysis.

Effect of drugs on TNF_, production Dex
>1%107% mol + L™! markedly inhibited TNF,
expression {(Tab 2.

Dex 1+ 1077 mol* L7 resulted in the TNF,
peak level decreased by 82 % (16.2+ 7.9 »s 3.0
+2.5 ug'L7!, P<0.05) compared to LPS (10
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Fig 2. Siot blot analysis of TNF, gene expression at 2 h
after LPS stimuiation.

Tab 2. Effects of dexamethasone, ibuprofen, and ligustra-
zinl on LPS-induced TN¥, production in vitro. n = 4,
its. *P>0.05, "P<0.05, “P<0.01 vs LPS contrei,

levels/pg L~
ol L TNF, levels/ug

Dexamethasone Thuprofen Ligustrazini
0 15.4+3.3 14.7+6.2 19.8x4.4
10°° 14.9+2.7* 8.5+3.0 -
0% 6.2+0.6° 4.8+2.1° 29,7+ 10.0°
1077 3.8+0.6° 4,1+2.5° 4,5+2.8
107" 1.5+0.5° 10.3+£2.7* 4.5+3.7°
103 1.8£0.6° 15.8+3.3* 2.311.5°
10°° 2.3+0.5 24.8%6.3° 4.3%13.3°
1073 1.1+0.4 20.7+4.9 3.1+1.2°
1072 - - 1.2+1.1%

mg *L™ ') control. The TNF, levels peaked at 8 h.
At 4, 6, 8, and 12 h, TNF, levels were lower
markedly than that of LPS control { P < 0.05)
{Fig 3).

After Dex 1 X 1077 mol * L' treated at 1 h
before and 1 h after LPS stimulation, the TNF,
mRNA [evel decreased about 50 % at 2 h after LPS
stimulation vs LPS control (Tab 3).

Ibu had 2-phase effects on TNF, production
(Tab 2). Tbu 1 ¥ 1077 -~ 1 X 107° mol - L™
decreased TNF, production, whereas 1 X 1072
—1%10"* mol*L™! showed a stimulating activity
{Tab 2). Ibu 107 mol-L ' markedly decreased
the peak level of TNF, by 51 % (16.21£7.9 »s 7.9
+1.8 pgeL"!, P<0.05) compared to LPS (10
mg'L"!) control (Fig 3). At 4,6, 8, and 12 h,
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Fig 3. Effects of Dex (1077 mol-L™'} and Tbu {10~ mol
*L™") on LPS-induced TNF, production.
Pp < 0.05 vs LPS (L0 mg-L™"'} control;
P <0.05 vs Dex + LPS.

n=d4, xts.

Tab 3. Effects of Dex, Ibu, and Lig on LPSinduced TNF,
mRNA expression.

Area of mRNA%

Befare After
Lipopelysaccharides 12.6 -
Dexamethasone 6.1 7.2
Ibuprofen 7.6 13.8
Ligustrazui 10.7 12.6

the TNF, levels were lower than LPS control ( P <
0.05). But Ibu had less inhibitory effect than that
of Dex (P < 0.05). The TNF, mRNA level
decreased about 40 % at 2 h, compared with LPS
contenl {(Tab 3).

Lig also had 2-phase effects on TNF,
production {(Tab 2). Compared with LPS (10 mg
'L ') control, Lig 107 mol-L ! stimulated TNF,
production ( P < 0.05), whereas Lig 1 x 102
~1 =10 "maol*L " decreased LPS-induced TNF,
production at 6 h after LPS stimulation ( P <
0.05). but Lig 10 7 mol+ L™" had nv effect on
LP5-induced TNF, mRNA expression (Tab 3).

DISCUSSION

The present study demonstrated that in wirre
LPS.stimulated TNF, release peaked at 6 h, and
teturned to baseline at 24 h.  But Wilson BMG., et
af reported that TNFu release peaked at 10—~ 12 h

141

in whale blood culture system'™'.  Several factors

may contribute to this difference. First. different

species of LPS may have different effect on TNF,
Wilson BGM et af used the LPS from
Salmoneila munnesnta {wild type), but LPS from
E coli 0127 :BB was used in our study
whole blood was diluted 5-fold and especially

exXpression.

Second,

eultured overpight before treatment in the study of
Wilson BGM et af, which could have activated
inflammatory cells and changed the responze of
blood to LPS.

Both LPS-induced TNF, release and mRNA
expression’ were inhibited by Dex in a .dose-
dependent manner in our study. Waage A ot uf
reported that effect of Dex on TNF, depended on
the time of Dex given' ', and Dex blocked the
inducing action of LPS anly if Dex administered at 1
or 24 h prior to LPS stimulation. Our experiment
showed that Dex administered at 1 h after LPS
stimulation also had inhibitory effect on TNF, gene
expression (Tab 3). Since TNEF, is believed tv play
a central role in the pathophysiclogy of sepsis“'zl.
Our results suggested that Dex might be effective in
sepsis therapy if Dex was given at early stage of
sepsis.  Of course, there is still much controversy
about the application of Dex in sepsis therapy.

QOur work showed that Ibu had 2-phase effects
on TNF,
inhibitor, Ibu might affect TNF, gene expression
TNF,
production is up-regulated by <GMP and down-
regulated by cAMP® | and PGE, may display dual
activities in that
higher

synthesis*™,

production.  As a cyclooxygenase

through its inhibitory effect on PGEs.
low concentrations stimulate

TNF,
[t may be speculated that high dose

whereas concentralions  suppress
Ibu suppress PGE; strongly. and the very low level
PGE; would induce TNF, production by activating
guanosine cyclase (cGMP increase ).  Low dose
Ibu with a slight inhibition of PGE, would result in
down-regulation of TNF, expression by activating
adenyl cyclase ( cAMP increase ). It should be
noted in anti-TNF, therapy that the dose of Ibu
would aifect 115 effect on TNF, production.

The present study revealed that a Chinese
traditional medicine. Lig which is a selective
inhibitor of TXA, synthetase, had duoal effect on
TNF, release.

TXA;

We wonder that high dose Lig

inhibits synthetase., and conseyuently
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increases PGE; production which induces cAMP
release, and then inhibits TNF, release. We also
found Lig did nor imhibit LPS-induced TNF,
mRNA, suggesting that Lig suppressed only TNF,
translational activation, but not transcriptional
activation,  The work demensirates that Dex
inhibits LPS-induced TNF, expression, and Ibu and
Lig have dual on TNF,
suggesting that Thu and Lig, like Dex. may exhibit

effects EXPIESSION 5

a poseible protective effect against the toxicity of
LPS.
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