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Backgraound : There have been many reports on the pathogenesis of sepsis—induced acute respiratory distress
syndrome(ARDS) but, the precise mechanism has not been elucidated. This study examined the protective effect of
an inhibition of platelet activating factor(PAF) remodeling and the adhesion molecule on the oxidative stress of the
lungs in rats with an endotoxin induced acute lung injury(ALI).

Methods : ALI was induced in Sprague-Dawley rats by instilling an E-coli endotoxin into the trachea. Ketotifen
and fucoidan were used respectively to inhibit PAF remodeling and adhesion molecule. The lung leak index, lung
myeloperoxidase(MPO) activity, bronchoalveolar lavage(BAL) fluid neutrophil count and lyso PAF acetyltransferase
activity(AT), were measured and an ultrastructural study and cytochemical electron microscopy were performed.
Results : The lung leak index, lung MPO activity, BAL fluid neutrophil count and lyso PAF AT activity was higher
in the endotoxin—treated rats. In addition, severe destruction of the pulmonary architecture and increased hydrogen
peroxide production were identified. These changes were reversed by ketotifen. However, fucoidan did not appear

to have any protective effects.

Conclusion : The inhibition of PAF remodeling appeared to be effective in decreasing the endotoxin-induced ALL
In addition, this effect might be derived from the inhibition of neutrophilic oxidative stress. However, the inhibition
of the adhesion molecules by fucoidan appeared to be ineffective in decreasing the endotoxin-induced ALL

(Tuberc Respir Dis 2005: 58276-264)
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Figure 1. Comparison of the lung leak index (LLI) ac
cordng to the experimental condtions. ETX increased
the LI compared with the oontro. In confrast, ketotifen
decreased the LLI compared with that of the ETX-
tfreated rats. Fucoidan had no effect LLI on the ETX-
freated rats.

++0<0,001, Contral vs ETX

##p<0.001, ETX vs ETX+keto

ETX: endotoxin

keto: ketotifen fumarate

The number of experiments are in parentheses.
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Figure 2. Changes in the MPO activity in the lung ac
cordng to the experimental condtions. With the ETX
freatment, lung MPO  activity increased  significantly
compared with Figure 2.

#+p<0,001, Control vs ETX

#HHIp<0.001, ETX vs ETX+Keto, ETX+Fucoidan

ETX: endotoxin

keto: ketotifen fumarate

Figure 3. The effect of ketotifen and fucoidan on the
migration  of neutrophils  from the interstitium into  the
aveolar lumen. After the ETX treatment, the number
of BAL neutrophils increased compared with that of
the control. Ketotifen decreased the number of BAL
neutrophils  compared  with  that of the ETX-treated
rats. Fucoidan had no effect on the decrease in the

BAL neutrophils.
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Figure 4. Effect of ETX and ketotifen on the lyso PAF
AT activity in the lung. ETX increased the lyso PAF
AT activity significantly compared  with  that  of the
control.  However,  ketotifen  decreased  the  lysoPAF-AT
activity  significantly in  ETX-reated rats, amost to the

control level.
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Figure 5. Utrastructural findings in the lungs of the rats accordng to the experimental condiions. In the control
rats, the lamellar bodies of alveolar type Il cells were well preserved and the basal lamna of endothelial cell was
intact (@, orignal  mMag.x3800). In  contrast, endotoxin caused  conspicuous  structural  changes  such  as  an
infitration ~ of  neutrophils  (NP), interstitial  ederma (asterik), a thinning of the basal lamina of endothelial cell,
floating of lamellar bodies in the alvedlar Ilumen. The lamellar bodies of the alveolar type Il cells were denatured
(B (b, orignad magx  3500. Even if ketoifen dd not affect the ulrastructural changes caused by the endotoxin
such as diffuse interstitiall edeman(asterik), the lamellar bodies of the aveolar type I cell were relatively intact
(LB (c, origna magx4000. Fucoidan did not alter the ultrastructural changes caused by the endotoxin  (d,
original  mag.x5000).  Denaturaton and  vacuolization of the lamellar bodies, which is a spedific finding  of
oxidative stress, were evident in the alvedlar type Il cells, and the interstitial edema was diffuse.

LB: lamellar body, En: endothelial cell, NP: neutrophil, T2: alveolar type Il cell
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Figure 6. Representative photograph of the electron  microscopic  cytochemical  detection of  hydrogen  peroxide in
the lung.

In the oontrol lung of the rats, no cerous perhydroxide granules were found (@, original magx4000). In  contrast,
clumped granules of cerrous perhydroxide were found along the epithelial lining of the alveolar type I cells in
endotoxin  treated rats (b, original mag x 5000). Interestingly, ketotifen decreased the granules of  cerrous
perhydroxide in the lungs of the rats given the endotoxin (¢, original magx4000). Probing the effect of fuocoidan
on the production of cerrous perhydroxide showed that, there was no significant decrease in  cerrous perhydroxide

level compared with that of the endotoxin-treated rats (d, original mag.=4000).
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