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Effects of Tumor Necrosis Factor0 and K B
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Rats Induced by L ipopolysaccharide
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Abgract : Objective To investigate the effectsof tumor necrodsfactordt (TNF&) and inhibitor protein of nudear
factork B (KBX) on pulmonary hemorrhage (PH) of neonatal ratsinduced by lipopolysaccharide (L PS). Methods Seven
to ten daysold Wigtar rats were randomly separated into 2 groups: L PS group , the ratsof which were injected with L PS
intrgperitonedly at the dosage of 5 mg/ kg, and they were sacrificed 30 min, 1, 2, 4, 8, 16 and 24 hs &ter irfjection of
L PS, regectivdy; norma sdine (NS group , where equal amount of NS was injected intraperitonedly. The number of
each time point was 6. The lungsof the rats were examined by eyes and microscope. The proten and mRNA of TNFx
inthe lung tissues were detected by the method of ELISA and reverse transcription polymerase chain reaction. The
expresson of KBX protein was measured by Western Blot. Results One hour ater adminigtration of L PS, patchrlike
bleeding was observed in more than two lobesof thelung. From the 1t h &ter inectionof L PS, TNFa proten increased
and was dgnificantly higher than that of NScontrol group ( P <0.01) , it peaked at the 2nd h. TNFt mRNA increased
30 min &ter injection of L PS and was sgnificantly higher than NS control ( P <0.01) and the peak was reached 2 hs
dter injection of L PS. The expresson of KBX quickly weakened from the 1t h &ter injectionof LPS ( P <0.05) , it
was the lowest at the 8th h. Condusions L PS may lead to lung henorrhage in the neonatd rats, which may be assodated
with the decrease of KBX protanin the lung tissue and activation of NFKB , up-reguation of the transcription of TNFet gene.
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Pulmonary hemorrhage (PH) is a serious conr
plication caud ng acute regiratory distressin the new-
borns and it is asociated with high mortality and
morbidity. The most common causes of PH include
svere infection, aphyxia or hypoxia, cold injury or
hypothermia, premature birth and low birth
The pathogeness is not clearly known
It has been previoudy reported that i nflammato-

weight!*,
yet.
ry injury in the lung was associated with PH of new-
born!?!, Recently, Baier® reported that concentrar
tionsof interleukin-8 (IL-8) and monocyte chemoat-
tractant proteirr1 (MCP-1) in trachea agirates in-
creaed dgnificantly in premature infants with PH.
Cytokine is the mediator in the inflammatory reac
tion. Tumor necrossfactor (TNF) isone of the imr
portant inflammatory cytokines, which stimulates the
production of proinflammation factors and mediums.
Nuclear factor-kappaB (NFKB) plays an important
role in the transcription of cytokine. The activation of
NFKB is mediated by an upstream kinase that regu-
lates the phogphorylation and subsequent degradation
of inhibitory-kappaB (K B)-apha, which isthe mgor
cytolic inhibitor of NFK B!, In the present study,
we invedtigated the changesof tunor necrogsfactor-dpha
(TNFer) and KB &ter intrgperitoned adminigration of
bacterid endotoxin lipopolysaccharide (L PS) in neonatd
rats to explore the pathogeness of PH of the newhborns
and offer new duesto treat the dsas.

Mater ials and methods

Animal models

Seven to ten days old Wistar rats (provided by
the Experinenta Anima Center of the Second Affili-
ated Hogital) were divided into 2 groups randomly.
The rats in the L PS group were injected with Es
cherichia ooli LPS (L PS) intraperitonedly at the
dosage of 5 mg/ kg and they were sacrificed 30 min,
1,2,4,8, 16 and 24 h dter injection of LPS re
sectively. The number of each time point was 6. The
ratsin the normd sdine (NS group were injected with
equa amount of NSintraperitonedly (n=6).
L ung histopathol ogy
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The rats were anesthetized with 5 % soluble pen-
tobarbitone at the dosage of 20 mg/ kg. Then they
were killed and the lower lobe of the right lung was
removed and fixed in 4 % formal dehydum polymerisa
tum. After the fixed tissue was dehydrated, it was
embedded in wax and sctioned. Stained with HE, it
was then observed under the microscope. The other
part of lung tissues was put in the RNasefree Eppen-
dorf tubes. After freezing in liquid nitrogen rapidly ,
it was stored in afreezer at - 80
Detection of the TNFO level in rat lungs

The lung was homogenized in 1 ml of ice-colded
PBS and then centrifuged at 1 500 rpm/ min for
10 minat 4 . The supernatant was oollected and sored
a -20 . TNFa inlung honpgenates was detected by
a sandwich B ISA method (kit from R&D Sysems) .
Expression of TNFO mRNA in lungs

The expresson of TNFa mRNA in lungs was
determined by RT-PCR. Tota celular RNA was ex-
tracted by TRIZOL reagent (Promega, USA) , and
the concentration of tota RNA was determined by
sectrophotometry. The RNA was reversy tran-
scribed usng oligo (dT) 12 - 18 primers (TaKaRa) .
The cDNA was amplified by PCR according to proto-
ools. The primersof TNF were5 TAC TGA CAT
TCG GGG TGA TTG GTC C3' and 5" CAG CCT
TGT CCC TTGAAGAGA ACC3' (Aoke Biotech
nology , Beijing). The reversdy-transcribed cDNA
(3U1) was added into the 251 mixtures of TNFel
primer and Tag DNA polymerase ( TaKaRa). The
PCR was carried out for 3 min at 94 , for 30 s at
94 ,for45sat 64 ,forl.5minat 72 . After
30 cycles, it wasreacted at 72 for 7 min. The PCR
products were identified by electrophoresson a 2%
agarosxe gd containing ethidium bromide. The reuts
of dectrophoress wasobserved under UV light and and-
y=d by an automated ga-imaging sysem ( Kodak-1D) .
The amount of TNFot mRNA was expresed as the ratio
of TNFet absorption vaue to that of3-actin.

Expression of K Bt protein in lungs

The KBX protein in lungs was determined by
Western Blot method. The lung tissues were findy
minced and homogenized in 10 volumes of ice ool ded
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proteinextracting buffer. The homogenate was cenr
trifuged at 36 000 g/ minat 4 for 1.5 h, then the
supernatant was collected. The protein concentration
was determined by the improved Lowry method. E
gual amount of protein (40 g/ lane) was loaded and
separated on 15 % SD Spolyacrylamide dab gel under
denatured conditions. Broad range protein molecular
weight marker was used as reference. Proteins were
electroblotted to nitrocellulose membrane. After incu-
bation in blocking solution [5 % milk in Tris buffered
sdine with Tween 20 (TBST) ] at room temperature
for 1 h, the monoclonal antibody of KBX (Santa
Cruz, CA) was added and they were reacted at 4
overnight. The soond antibody dkdine phophatase
njugated goat anti-rabhbit 1gG was added the next day.
The resuitsof Wegern Blot was andysed by an automated
gd-imaging sysem (GIS700D) .
Satistical analysis

All data were expresed asthe mean = standard
deviation ( x = SD). Dunnet t test was used to an-
alyze the difference of muti- means.

Results

The pathological changes in the lung

Fifteen minutes after administration of L PS, the
rats manifested with tachypnea, cyanoss, few move
ment and drowsness of various degree; 30 min ater
injection of L PS, bleeding was seen in the lung of
neonatal rats; 1 h dter inection of LPS, the lung
swdled, with patchrlike bleeding in more than two lobes
which gread out from the hilusof the lung. See FHgures
land 2. Two hours dter injection of LPS, the dffuse
bleeding was sen in every lobe of thelung. See FHgure 3.

Table 1l The changesof TNFa protein, TNF& mRNA and KBX in the lung of the neonata rats
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One hour &ter injection of L PS, it wasobserved
that dveoli became narrowed , the capillariesof aveoli
were dilated and that there was alot of red blood cells
in the lung intergtitia tissue and aveoli. See Figure
4. All these became severe with time. Twenty-four
hs ater injection of LPS, interdtitial tissue of the
lung became widened , with alot of endothdlia , ery-
throcytes and neutrophilsin aveoli. See Figure 5.
The changes of TNFO protein

From the 1« h ater injection of L PS, the TNF
O protein in the lung of neonata rats increased and
was sgnificantly higher than that of NSgroup ( P <
0.01) , and peaked at the 2nd h. Then it decreased
gradudly , but was higher than that of NS group till
the 8th h ( P <0.01). See Table 1.

The changes d TNFO mRNA in the lung o neonatal rats

The expresson of TNF& mRNA in NS group
was weak. Thirty minutes ater injection of LPS,
TNFet mRNA level increased and was higher than
that of NSgroup ( P <0.01). It peaked at the 2nd
h ater injection of L PS, then decreased gradualy ,
but still remained at a relatively high level and until
24 h it was dgnificantly higher than that of NS cornr
trol ( P <0.01). See Figure 6 and Table 1.

The changes of K BX in the lung

It was shown that the expresson of KBX was
obviousin the lung tissue of NS group. From the 1
h ater injection of LPS, the expresson of KBX
quickly weakened, and was dgnificantly lower than
that of NSgroup ( P <0.05). It wasthelowes at the
8thh ( P <0.01). Afterwards, there was an increase,
but until the 24th h, it was dill dgnificantly lower than
that of NSgroup ( P <0.05). See Figure 7 and Table 1
(Al figures were on the Gover ).

(n=6,x £ s)

Groups TNFa protein (pg/ mg) TNFO mRNA K BX
NS 8.56+4.76 0.28+0.08 182.62+6.80
LPS0.5h 9.06+4.22 0.95+0.08° 175.38+7.66
1h 29.40+12.20° 1.07 £0.15° 171.53+7.60%
2h 148.33 62, 75° 1.23£0.22° 168.88+9.84%
4h 116.37 + 44, 36" 1.07 £0.08° 163.63 £ 11.40°
8h 36.32+9.42° 0.96+0.09° 162.29 +9.53°
16 h 0.99+0.14° 164.95+7.23°
24 h 0.93+0.14° 170.37+7.44%

Note:avs NSgroup P <0.05; bvsNSgroup P <0.01
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the neonata rats with PH and that the increase of
Discussion TNFe inthe lungsoccured at the transcription level .

Severe infection and septicemia are the most
common causes of PH in newborns. According to
Tillema s method of acute lung injury mode sof adult
anima!®! | the neonata rats were injected with L PS
(5 mg/ kg) . We found that 1 h &ter injection of
L PS, the lungs of neonatd rats swelled and bled.
Under the optic microscope, it was observed that the
the alveoli became narrowed and the aveolar caillar-
ies were dilated, with polymorphonuclear leukocytes
and erythrocytes in the lung intergtitia tissue and
All these became severe with time.
hours ater injection of LPS, diffuse bleeding was

alveoli. Two
sen in each lobe of the lung, but no bleeding was
seen inother organs. These changes were correspond-
ed with the pathologic changes of neonata PHL"!.
TNF isakey roleof cytokine net. It can activate
leucocyte, endothelia cells and initiate inflammatory
reaction by autocrine or paracrine. TNF has fierce
toxicity to lungs. It can make neutrophils adhere vas
cular endothelia cells and induce gpoptos's; it can ac
tivate neutrophils to release elastase, oollagenase,
myeloperoxidase, active oxygen and other inflammar
tory medium; it can activate extrindc coagulation to
result in microthrombusin the lung and even dissemi-
nated intravascular coagulation; it can as increae
the permeability of capillary of aveoli. Severa studies
have found that TNF& in bronchodveolar lavage
(BAL) or serum and TNF&t mRNA in lungsof adult
rats increased after administration of L PS either in
travenoudy or intrgperitoneay or by inhaing, which
was asociated with the development of lung injury.
And the inhibition of TNFa release could attenuate
pumonary edema and vascular endotheia cells in
jury!®. In this study , we found that TNFe protein
and TNF& mRNA in thelung of the neonata ratsin-
creased ater the administration of L PS and that the
riseof TNFA mRNA was earlier than that of TN Fa
protein. In addition, the increase of TNF mRNA
and protein was earlier than the peak of inflammatory
reponse and lung injury. Our findings suggest that
TNFa , a proinflammatory cytokine, may play an
important role in initiating inflammatory regponse of

N B isone of the transcription factors which
bind to the promoter region of proinflammatory cy-
tokine genes and stimulates their transcription. In
most cells, NFKB is sequstered in the cytoplasm by
interaction with KB family, incduding KBX. Once
simulated by L PS, KBX is phogphorylated and de-
graded. S, free NFKB dimerstrandocate into nucle-
usand bind with thek B ste of cytokine genes'®"%1,
Therefore, the activation of NFK B isclosdy asciat-
ed with phogphorylation and degradation of KB. It
has been shown that the serine protease inhibitors can
inhibit the activation of NFK B by inhibiting degrader
tionof KB, and protect macrophages from L PS me-
diated injury!™. Liu found that!** pyrrolidine
dithiocarbamate can prevent activation of NFKB and
inhibited the expresson of the cytokine-inducible neu
trophil chemoattractant (CINC) , intercellular adhe-
don moleculel (ICAM-1) by inhibiting degradation
of KB. In the present study , we found that the ex-
presson of KB in the lung of neonata rats quickly
weakened and the decrease of KB was asodciated with
theincrease of TNF& mRNA and protein. It indicat-
ed that degradation of K B& may be a key role of PH.

In summary, LPS can make KB degrade and
initiate the transcription of TNF& , which promotes
adhesveness and activation of PMN , thus the mem-
branesof alveolar cepillary are injured and PH is the
result. It indicates that inflammatory reaction medi-
ated by NFKB may be an important reaon of neona
ta PH. Soinhibition of phogphorylation, degradation
of KB®& and production of TNFa or antagonize its
biological activity may be an important strategy for
the treatment of PH of the newborns.
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Effects of Tumor Necrosis Factor- ¢ and I k B « on Pulmonary
Hemorrhage of Neonatal Rats Induced by Lipopolysaccharide

Figure 1

The lung of normal neonatal rat
Figure 2 The lung of neonatal rats | hafter administration of LPS
Parch-like bleeding which spread out from the hilus of the lung was ob-

served in more than two labes

Figure 3 The lung of neonatal rats 2 hs after administration of LPS
The diffuse bleeding was seen in every lobe in the lung

Figure4 The lung of neonatal rats | h after administration of LPS

A lot of red blood cells were seen in the lung mterstitial tissue and alveolar

cavity (HE x 200)

Figure 5 The lang of neonatal rats 24 hs after administration of LPS
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Adotol red blood cells and PMN were seen in the lung interstitial tissue
and dlveolar cavity (HE x 400)
Figure 6  The expression of TNF- ¢ in the lungs of NS group and
LPS groups at various time points

From left 1o right: M: Marker; 1.NS;2.05h 3. T hi4. 2he S 4h6 80
7. 16 8. 24 b Q. Vacuny
Figure 7 The expression of | ¢ B ¢ in the lungs of NS group and
LPS groups at various time points
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Effects of Valsartan on Apoptosis and Expression of Fas and EasL
in the Kidney of Rats with Nephrotic Glomerulosclerosis
Induced by Adriamycin
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Figure 1 Results of TUNEL
(% 400)
Compared with control group, the

EUTONE 35,
- 1%

number of apoptotic cells in model group
increased sigmificamtly, and the number
of ypoptotic cells in reaument group was
signiticantly lower than that in model
Lroup.
Figure 2 Immunohistochemical
(% 400)

Within the tubular and glomerular

results of Fas

regions, expression of Fas in model
eroup was higher than that in coniral
group, and the expression of Fas in treqat-
ment group was weaker than that in
madel group.
Figure 3

results of FasL

Immunohistochemical
( x 400)

Within renal cortex, the expression
of Fasl. in model group was higher than
thatin cantrol group, and the expression
of FasL in treatment group was weaker

than that in model group,



