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ABSTRACT

AIM: To study the effects of dexamethasone
(Dex }. cyproheptadine ( Cyp}, anisodamine
(Ani}, and dinoprostone (Din} on lipopolysac-
charides ( LPS }-induced tumor necrosis factor
alpha (TNF,} gene expression and antishock
effecls of inhibiing TNF,
METHODS: Endotoxic shock in rats was
produced by iv injection of [PS ( E coli O111B4,
5 mg-kg~'). TNF, mRNA accummlation was
assessed by Northem blot. Plasma TNF, con-
tents were determined by radicimmunoassay.
RESULTS: The TNF, mBNA levels in rat liver
at 2 h after LPS challenge was increased
obviously ( autoradiograms analyzed by scanning
were 38 + 10 us saline control 11 + 8, P <
0.01}. The plasma TNF, contents were marked-
ly increased [(22+3) pgT."! s saline control
(2.2+1.0} pg-L71, P<0.01]. Dex 5, Cyp
5, Am 10, or Din 2 mg'kg'] immediately
injected after iv IPS markedly decreased the
TNF, mRNA levels in rat liver and plasma TNF,

production.
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contents. The Dex, Cyp. Ani. and Din
improved the mouse survival rate 24 h after LPS
20 mg* kg™ ! challenge. CONCLUSION: Dex,
Cyp, Ani, and Din strongly inhibit LPS-induced
TNF, gene expression, and have a beneficial
antishock effects.

INTRODUCTION

Tumor necrosis factor alpha ( TNF,} is a
polypeptide cytokine synthesized primarily by
monocytes and macrophages in response to endo-
toxin. It has been found to occupy a pivotal role
in the developnient of shock and tissue injury
during septicemial'~*.  Infusion of rais with
recombinant TNF, results in a syndrome of shock
and tissue injury that was pathologically similar to
Rats succumbing to TNF-induced
tachycardia,
tachypnea, and a profound metabolic acidosis.

septic shock .
shock developed hypotension.

At necropsy there was evidence of diffuse hemor-
rthagic necrosis in bowel, acuie renal tubular
necrosis, pulmonary leukocyte margination., and
edema'*¥ . Clinical studies have demonstrated
that TNF levels predict morbidity and mortality in
clinical septic shock™®. Anti-TNF monoclonal
antibodies prevent septic shock during lethal
bacteremial’"® |

Although TNF, may mediate much of the
clinical pathology, the role of TNF, especially its
gene regulation in septic shock has not been
clearly elucidated. The purpose of the present
work was to study the effects of dexamethasone
(Dex ), cyproheptadine ( Cyp), anisodamine
(Ani}, and dinoprostone { Din, prostaglandin
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Ea} on LPS-induced TNF, gene expression and
antishock effects of inhibiting TNF, production in
endotoxic shock.

MATERIALS AND METHODS

Endotoxin/LPS ( £ cofi O111B4, Institute
of Medivine and Biological Products Appraisal,
China ): total BRNA isolation kit and random
primed DNA labeling kit (Promega Co); mouse
TNF, cDNA plasmid ( Institute
Research, Beijing ) ; [e-¥P] JCTP ( Beijing
Funi Biotech Co):; mouse TNF, RIA kit
( lnstitute of Basic Medicine of PLA General
Hospital, Beijing ); Dex ( Qingdac Third
Pharmaceutical Factory): Cyp (Ji-nan Yongning
Pharmaceutical Co); Ani ( Taixing Pharmaceu-
tical Factory); Din (Sigma Co).

Experimental protocol Wistar rats ( 5,
weighing 200 - 250 ¢) supplied by the Animal
Center of Shandong Medical Umversity
( Certificate No 970101 ) were anesthetized with ip
urethane 1 g+ kg™' and were randomly divided

of Tumor

into 6 groupe: (1) econtrol group, saline 5 mg-
kg~ivy (2) LPS + saline group, LPS 5 mg-
kg~! + saline. iv; (3) LPS+ Dex group, LPS 5
+Dex 5 mgkg™', ivi (4) LPS + Cyp group,
LPS5+ Cyp 5 mg-kg™'y iv; (5) IPS + Ani
group, LPS 5 + Ani 10 mg-kg™', iv: (6) LIPS
+ Din group, LPS 5 + Din 2 mg - kg ', iv.
LPS was iv injected. immediately followed by iv
injection of drug or saline in groups 2 - 6. The
TNF, mRNA levels in rat liver were assessed by
Northern blot at 2 h after iv LPS.

Isolation of RNA and Northern blot
Total mRNA was isolated'®.  For Northern blot,
RNA was denatured by 1 9% formaldehyde gel
electrophoresis and then RNA was transferred
from the formaldehyde gel to a nitrocellulose filter
by blotting. All the membranes bound RNA
were hybridized for 24 h 10 [a-*P]dCTP labeled

TNF, probes. Autoradiograms were scanned with

a laser densitometer 1o quantitate the relative
mBNA levels.

Plasma TNF, assay Blood samples were
taken from the carotid artery of rats before and
after iv IPS 2 h. The contents were determined
by radicimmuncassay .

Survival trial The mice (%, weighing
20 - 30 g) were provided by the Animal Center of
Shandong Medical University ( Ceritificate No
970101). LIPS (20 mg-kg™') was iv injected,
immediately followed by iv injection of Dex 5,
Cyp. Ani 10, Din 2 mg- kg™', or saline.
Survival rate 24 h after LPS challenge was
assessed .

Statistical analysis
as x £ s and compared by ¢-test.

Data were expressed

RESULTS

TNF, gene expression  TNF, mRNA
expression in rat liver was increased at 2 h alter
LPS 5 mg - kg~' challenge. The signal of
hybridization was analyzed with laser densitometer
scanming: 38 + 10 ns saline control 11 £ 8, P <
(.01. Dex 5, Cyp 5, Am 10, or Din 2 mg-
kg™' inhibited LPS-induced TNF, mRNA
expression in liver. TNF, mRNA levels at 2 h
afier iv LPS were decreased by 62 % . 52 %,
47 9% . and 53 % , respectively as compared with
LPS + saline group. {Fig 1)

Plasma TNF, content The plasma TNF,
levels in rals were remarkably increased at 2 h
after iv LPS 5 mg- kg '.
salme control, the difference was quite significant
(P<0.01). Dex5, GpS5, Ani 10, or Din 2
mg- kg™ ! markedly decreased 1PS-induced TNF,
prodetion. {Tab 1).

Survival rate Dex 5, Cyp 5, Ani 10, or
Din 2 mg- kg™ obviously increased the mouse
survival rate 24 h after LIPS (20 mg-kg™'. ip)
challenge. (Tab 2)

Compared with the
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. Septic shock faced a high risk of death from
Saline | 18 diffuse tissue injury and multiple organ failure.
LS+ saline 38+ 10° TNF, as an important mediator of septic shock is
supported by laboratory and clinical studies. In
I

LPS+ Dex 1518 the present study. the results showed that TNF,
LPS-Cyp 18+ 10" mRNA. expression in ln.fer and the plasma TNF,
levels in rats markedly increased at 2 h after LPS
LPS+ Ani 20110 challenge. The Dex, Cyp, Ani. or Din
markedly decreased the TNF, mRNA levels in rat

LPS+Din 16x 5" )

Fig 1. Effects of Dex, Cyp, Ani, and Din on
LPS-induced TNF, mRNA expression in rat liver
as assessed by Northern blot. Total RNA from
rat liver was exiracted at 2 h after iv LPS.
Autoradiograms were scanned with a laser
densitometer to quantitate the relative TNF,
mRNA levels. n=8rats. x=s. ‘P<0.01 ws
saline control. P <0.01 ys LPS + saline group.

Tab 1. Effect of Dex, Cyp, Ani, and Din on LPS-
induced TNF, production in rats. n = 11 rats.
¥+s5. “P<0.01 vs saline control.

fP <0.01 ys LPS + saline group.

Lzroup Before endotnzin After endotoxin
mgkg’ challenge/ug-1.7'  challenge 2 h/peg 17!
Saline control 2.1+0.3 2.2+1.1
LPS + Saline 2.2:1.0 22+
LPS + Dex 5 2.2:0.7 4.7+1.9
WPs+Cyp 5 2.0£0.9 7.8+2.4
LPS + Ani 10 2.4£0.9 g.1+3.0
LIPS+ Din 2 2.1:0.5 5721
Tab 2. Effect of dexamethasone, cyproheptadine,

anisodamine, and dinoprostone on 24-h suivival rate
in endotoxin challeneged mice. x + 5.
‘P <0.01 vs LPS + saline group.

Gmup/ mg'kg7 ! Alive Dead Total Survival rate
=aline control 20 20 100 %
LPS + Saline 3 17 20 15 %
IPS+ Dev 5 19 1 20 95 G
IP5+Cyp 5 16 4 20 80 %'
LPS+ Ani 10 IS 5 20 5 5
[PS+ Din 2 13 7 20 65 ot

liver and plasma TNF, contents at 2 h after iv
LPS. It suggested that Dex. Cyp, Ani, and Din
inhibited LPS-induced TNF, gene
expression, and protected against shock and

strongly

tissue injury in septicemia.

Early investigators presumed that septic
shock was directly mediated by the endotoxin of
bacterium. The endotoxin induces  the
sympathetic excitement and circulation failure.
But the morality of septic shock has not
decreased significantly in patients with septic
shock using broad spectrum antibiotics and
vasodilator drugs. The results showed that Dex,
Cyp. Ani, and Din obviously improved survival
rate at 24 h after iv LPS in this studiy. It
suggested that the principle mediators of septic
shock be actually endogenous factors. When
LPS-induced endogenous factor ( TNF,) produc-
tion was inhibited by Dex, Cyp. Ani, or Din,
the shock state and survival rate was remarkably
improved.

TNF, gene expression is regulated by a
Dex inhibited TNF production
at the levels of both gene transcription and
laboratory

reports  the

variety of factor.

translation was demonstrated by
studies’ ', This
inhibiting action of Cyp and Ami on TNF, gene
expression. Whilom found that the mechanism
of antishock effect of Ani was to dilate the
vasculature, improve the microcirulation, and
protect cellular membrane''”? . The results
proved that Dex, Cyp, Ani, and Din inhibited

paper first
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TNF, production and had a beneficial antishock
action, giving an experimental basis for treating
septic shock.
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