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ABSTRACT

Acute respiratory distress syndrome (ARDS) iz a kind of acute lang injury characterizad by inflammatory
dizsmption of alveolar capillary barrier and notorious for ite high mortality, Neutrophils cause cell damage
through the production of free radicals, inflammatory mediators, and proteases in ARD3, PLA; might serve a
primary regulatory role in the activation of neutrophils. This present smdy was performed to elucidate the
affect of rutin known as PLA, inhibitor on ARDS indueced by endotoxin, Endotoxin had increased lung
myeloperoxidase (MPO) activity, BAL (bronchoalveolar lavage) protein content, mambers of neutrophils in
BALF (bronchoalveolar lavage fluid) compared with those of contrel rat (p<2 0,001} In addition, histological
evidence of lung injury was correlated with neutrophil influx into alweolar space and cerrous perhydroxide
granules were found in lining of endothelial cell alveolar type I, IT cellz. In contrast, pretreated group of rutin
had significantly decreazed all of the parameters(p-< 0.001). These data suggest that inhibition of PLA; iz one
gtep approach that blocle the process of ARDE,

Accordingly, we conclude that natin can be used as the prophylactic agent for ARDS on the bases of these

experimantal resnlts,
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wWeleds IRHe R dfe SEFo|d (Villar &
Slutsley, 1989).

ARDS #AREA et A seEE Ha
4 75 dEe AT Aasds 9 g F
A Z7lz 3 #HEBESE (Ware & Metthay, 2000,
Downey, 19995 =H|&382 s Seo, 19674
Ashbaugh & Bigelows]| &#] A& o=z 7)&H ¢ &
o U 49 PTe FIUgter), 19049
American—Buropean Consensus Conferencedd| 4] inflam-
mation syndrome® 2. A& T ¥4 Aoz g 37
o welsa 24,91 haEs B4 39 F
B3, A% B4, AR, keIt Fo| ARDSE
doFle felsl Aoz B 9E e (Villar & Slutsky,
1989). ARDSS] #l8lef| = A 2] ofopst Ha o] A
3 g2 A dA st A 2 E (Glanzer, 2000)
7] W2 5 AR B4 Atz ARDSE &
HHoe ARG & 9e B o HaEY 99
o= e oj7 Lo gl {Connelly & Repine, 1997},

N (sepeie)t 7 FUkHE ARDSE {73
WelZe] whad=|®] ¢kzle W (Bannerman & Goldblum,
2003), A FEL o|4% ARDS modelS 264
S (endotorin}é] 74 AlAL HEF A3ke
FApsted AR A A (prototype) &2 AM-FH oA 2
elet (Vadas et al, 1993), W 542 F=% ARDSH| A
3 &5 doFled et AL 7130
3877 e galodt oy A § 2T WE
28 FY A 6Ae] At #=Z7) el A A
%) F7FEY (Weiland et al, 1986), 5 e s =%
Tt A EEM elastase, myeloperoxidase (MPO) 2}
Zr-2 neutral protease® 29| FE Bt opjEl e
3 ZFAEAT] (free radicals)E A5 (Lee et al,
2000) HHF2 doFle Fo oz LR
{Rinaldo & Roger, 1982).

Schoenberg & Beger (199312 57 A+ &3
#]| 3= hypoxanthin—=xanthine oxzidasze systems] 2|5 A
AH ZHAkA7] (free radicals)”t “molecular trigger”
z Zgatm Ca¥tY = F7] 93 PLA, (phos-
pholipass A,)8] A1 &7F “enzymatic trigger”=Z. 4
o sedch = Aldridge (2002)2 F572 &4 F
L Cate] =9 Protein Kinase C2] A &5 )5t

PLA,S F= S| 7|3t sheict

1983%d Vadas & Haye APFES <43t endo-
toxin shock 24«4 F7F e PLA, 4] 515
= AL 3 @] Durham & Selig (199012 A%
B A PLAE AF FHUT AR =73 A
Yok Ao xs A, wHxHy w3t FE AY
ZHel ARDSS EBAES Fddezay A e
Z7h= PLAS] ¥=% fHSET ohst ARDSE 2]
Adde Wy #Hz o] it shylct (Baur et al,
1989).
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2) W20l 2fk HiZAHN He 2T MY
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Table 1. Comparison of Lung weight % 10%/Body weight ratic

Group Confrol ETX ETZ +ERutin
lung weight x 105/ 1610088 2.0840,063%%% | 7140046
Body weight ratic  (n=3) mn=10) m=10

Each values are given as mean+5.E. The nunber of experinents is in
the parenthesas. ***p <2 0.001; significantly different from the control
#48p =7 0.001; significantly different from the ETX. ETX; endotoxin-
treated group, BETXE +Ruting rutin was reated priol to sndotoxin
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Fig, 1. Effect of rutin on the BAL protein content. Endotoxin
had increased (p<20.001) lung leals denoted by the
protein content {mg/two lungs) in BALF compared with
that of control rats, Rutin had decreazed (p<Z0.001) the
lung leal: denoted the decreased content of BAL protein
comnpared with that of endotoxin treated rata, NMumber of
experiments was in the parenthesas, ***p<0.001;
significantly different from control. sep<20.001;
aignificantly differant from ETX.

group 748 #HA FAE H|m2d D WL FoL
(ETX)2 208400632 h278] 1.6140.0885 ¥|=
e BAF (p<0001) b5t ont uting A=) st
Z (BETX +Eutin)2 1.71+£0.0462 2 {4354 (p<
0.001) ZHAsted rutine]] 2] Fi= ¥Fo] HA= ]
22 FAstg o (Table 1), =324 A <8 (bronchoalwe-
olar lavage fluid; BALF) W] whld k2 Y548 T
ghe 25 12440285 (mg/two lungs)ef 4] 2.43£0.117
oz @A (p<0.001) 2/ 9don, Rutinge a5
Z M 1764006022 §255] (p<0.001) Zha
sleichFig 1), ETX¥2] BALF WleilA A" =57
4] ¢ (millions/two lungs)® 3.98+0.474%2 d2F2]
069400644} ¥ =) BA3] (p<0.001) 278l =2
T7F E5t el A #HEzARE ol FEhd £ HdEtad
ouf ruting ARt 0.66£0.077T2 25
(p<000D) St} Fig 2) A MPO W=
Wl Fig 34 JEpAd o ETXN 2 MPO &4 =7
47790443082 W 2FL 373+£0.175(Ulg of wet
lung)¢l] ¥)#] &S] Zrsed et (p<0.001), ruting
)5 27.27£4.4302 2§25 FeE Aot (p<
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Fig. 2. The number of newfrophils in the BALF waz reflecting
their extravasation. Comparing with control rats,
endotoxin treated rats showed increased (p<20.001)
migration of neutrophils into alveolar space. In cortrast,
pretreatment group of rutin had significantly decreased
{(p<C0.001) number of neutrophils compared with
endotoxin freated ratz. Number of experiments was in
the parentheses, ***p<20.001; significantly different
from control. sep<20.001; significantly different from
ET.
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Fig. 3. Changes in myeloperoxidase (MPO) activity in endo-
toxin treated with rutin rats. Endotoxin had increased
Pp=20.001% the pulmonary MPO activity which was
reversed (p<20.03) by pretreatment of rutin prior to
endotoxin ngstillation in rats. Mumber of experiments
was in the parenthesss, ***p <0001, significantly dif-
ferent from control. ##p < 0.03; gignificantly different
from ETZ. ETZ; endotoxin treated group. ETZ + Rutin
matin was treated prior to endotoxin,

0.05).
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o (Fig. 4-c),
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A &g Bl (Fig. 5}, M54 Foi 22 22
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type II cell 4] lamellar body2] WA Fxa A4
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Az v o-gete] = el AAEE
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FIGURE LEGENDS

Fig. 4. Histological changes in the lungs of rats given endotoxin and rutin-pretreated. In control, the normal pulmonary
architecturas mich as alveolar septa and alveolar lamen were well presarved (a). 3h after endotoxin challenge, perivazcular
edema (™) and infrapulmenary hemorrhage (arow head) and formation of hyaline membrane (arrow) were obzerved (b). In
the hings of endotoxin with rutin, perivascular edem a was less prominent compared with the lungs of endotoxin treated rat.
And alveolar zepta and alveolar limen were relatively well preserved (¢). Bar indicates 50 pm.

Fig, 5. Representative electron microscopic findings of the normal hing in control group stained with uranyl acetate and lead citrate,
In control, the normal pulmonary archite chires such as endothelial cells, alveolar zepta and alveolar humen (ALY were well
preserved. Lamellar bodies (LB} of alveolar type II cell were well preserved and microwillies {(double arrow head) were
shown clearly. In endothelial cells (Eny, bazal lamina (BL) wag intact, M: nucleus, Np: neutrophil REC: red blood cell, Bar
indicates 1.7 pm.

Fig. 6. Reprezentative electron microscopic findings of endotoxin treated lung, Necrosiz of alveolar type II cells (arrow head) and
vacuoles (™) inthe alveolar type II cell were noted n endotoxin-freated lung, AL: alveolar lumen, Bar indicates 2.9 pm.,

Fig. 7. Representative electron microscopic findings in lungs of pretreate d with rutin. In the lungs of rat treated with rutin, lamellar
bodies (LE) of alveolar type II cell were relatively well preserved. The lings of rat pretreated with rutin showed intact
lamellar bodies (LE) and microwilli (MY, arrow head) of alveolar type II celly which denoted well preserved and constant
features. BL: basal lamina, REC: red blood cell. Bar indicates 1.25pm.

Fig. 8. Representative cytochemical elactron microscopic findings of the hings of control rats stained with wranyl acetate. Depogits
of cerrous perhydroxide granules were not found in the lungs, Bar indicates 2.5 pim.

Fig. 9. Cytochemical electron microscopic findings of the lungs in endotoxin treated rats. In endotoxin-treated rats, dense granules
of cerrous perhydroxide (arrow heads) were observed along the membranes of alveolar type [ and II cells compared with
control hng, Bar indicates 2 pm.

Fig. 10. Cytochemical electron microscopic findings of the lungs of rats given rutin prior to endotoxin, Few cerrous perhydroxide
depogites were found (arrow head) compared with endotoxin treated rat”s ng. Bar indicates 2pm.
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