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Effects of Scutellariae Radix Extracts on LPS-induced Acute Lung Injury

Ho Phil Sin, Jong Dae Kim, Mee Yeon Park, Hae Yun Choix

Department of Internal Medicine, College of Oriental Medicine, Daegu Haany University

The object of this study was to observe the effects of Scutellariae Radix (SR) aqueous extracts on
lipopolysaccharide (LPS)-induced rat acute lung injury. Five different dosages of SR extracts were orally administered
once a day for 28 days before LPS treatments, and then 5 hours after lipopolysaccharide treatment, all rats were
sacrificed. 8 groups, each of 16 rats per group were used in the present study. Changes on the body weights, lung
weights, pulmonary transcapillary albumin transit, arterial gas parameters (pH, PaO, and PaCO,) bronchoalveolar lavage

fluid (BALF) protein,

lactate dehydrogenase (LDH) and proinflammatory cytokines tumor necrosis factor-a (TNF-a),

interleukin-13 (IL-183) contents, total cell numbers, neutrophil and alveolar macrophage ratios, lung malondialdehyde
(MDA), myeloperoxidase (MPO), proinflammatory cytokine TNF-a and IL-13 contents were observed with histopathology
of the lung, changes on luminal surface of alveolus (LSA), thickness of alveolar septum, number of polymorphonuclear
neutrophils (PMNs). The results were compared with a potent antioxidant a-lipoic acid, 60 mg/kg, in which the effects on
LPS-induced acute lung injury were already confirmed. The results obtained in this study suggest that over 125 mgfkg
of SR extracts showed favorable effects on the LPS-induced acute lung injury, and 250 mg/kg of SR extracts resembling
acute respiratory distress syndrome mediated by their antioxidant and anti-inflammatory effects and .as similar to a-lipoic
acid in the present study. Therefore, it is expected that SR will be showed favorable effects on the acute respiratory

distress syndrome.
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FEE 625 mg/ke 2 LPS FAT (35 F2F 625 mg/kg 549
T SR 62.5), 87 FEE 125 mg/ke 2 LPS F97 (7 FF
E 125 mg/kg T SR 125), &5 FE& 250 mg/kg 2 LPS &
o7 (37 F55 250 mg/ke £ SR 250), =5 FEE 500
mg/kg 2 LPS FAT (37 FEF 500 mg/kg F4; SR 500)<]
87 o2 FEate] AF st TH(Table 1).
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Table 1. Experimental design used in this study

Groups Test article/ LPS/ Dose (mg/kg/day)
Control Intact Distilled water and saline treated rats (5 mé/kg)

LPS Distilled water and LPS treated rats

Reference a-lipoic acid 60 a-lipoic acid and LPS treated rats
SR 31.25 SR extract 31.25 mg/kg and LPS rats

SR 625 SR extract 62.5 mg/kg and LPS rats

SR extracts SR 125 SR extract 125 mg/kg and LPS rats
SR 250 SR extract 250 mg/kg and LPS rats

SR 500 SR extract 500 mg/kg and LPS rats

SR Scutelariae Radix aqueous extract, a-lipoic acid or vehicle (distiled water) were
dosed at 5 mé/kg volume, once a day for 28 days before LPS treatment; 16 rats per
group, total 8 groups were used this study; acute lung injuries were induced by single
intra tracheal instillation of LPS, 500 pg/head, all animals were sacrificed after 28 days
of test article treatment, and 5 hours after LPS treatment.
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EQUATION [1]. Body Weight Gains (g)

Throughout the whole experimental periods = Body weight gains of
4 weeks of experiments (At start of administration-at sacrifice, the
end of 28 days of test article treatments)
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EQUATION [2]. Relative Lung Weights (%)
= (Absolute lung weight / Body weight at sacrifice) x 100
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EQUATION ([3]. Permeability Index (%)
= (Lung cpm / Blood cpm/m¢) x 100
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A2 9 LPS tixwol vls] F94 = (p<0.01) AZF9 F
7Vt BF FEE 250 2 500 mg/kg Folito] FatEo], Fol 27
gt HF ALl AFHALH, Fof A7]7EQ1 28U 7He] A
F F7HF 94 B 2 LPS izl HlE) fo4 A= (p<0.01)
S71E 274 e e 28y alipoic acid, 35 58 31.25,
625 2 125 mg/kg FATNME B4 @ LPS thx27F FAS
Az 74 Yoy §942 sl (Fig. 1, 2).

o oo e st heated arowp
—— SR extracts 31 25mg/ky treated group
280 —m— SR extracts 62 5mo'ky treated group
—O— SR extracts 125mgika treated group l

—e— SR extracts 350morkg treated group

280 1 o SR extracts S00mgfkd treated group
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hefore o 1 7 14 21 27 sacrifice

Days after reatment
Fig. 1. Body weight changes after test article administration. SR ;
Scutellaniae Radix aqueous extract, Day 0 means at start of test article
administration, and before means 1 day before start of test article administration,
values are expressed mean=SD of 16 rats, all animals at LPS treatment day,
sacrifice and Day O were overnight fasted.

Body weight gains (g)

Intact LPS Reference 31 25 625 125 250
Contrals SR extracts treated groups (markg)

&00

Fig. 2. Body weight gains after test article administration. LPS ;
lipopolysaccharide, SR ; Scutellae Radix aqueous extract, Reference ; a-lipoic
acid 60 mg/ke, values are expressed mean*SD of 16 rats, ” ; p<0.01 as
compared with intact control, " p<0.01 as compared with LPS control.

2. ¥ S Wl
LPs wizdAe A4 dzsd s\ {94 de
(p<0.01) = o 2 A FFX ] S/ 47 9GHALY, a
25 125,250 2 500 mg/kg FATLAME 7
7+ LPS thZol vl F24 e (p<0.01) # Ad 2 Hd) F
A9 A7 AFHJT 28y 5 FEE 3125 2 625 mg

-lipoic acid, &5

/kg FATAME LPS 273 413 ¥ T3] WEE yEl
ey fo4L ¢l th(Table 2).
3.8 ¥ FH=9 Wz
LPS txFS £33 RE AATZAME HZ FAIE %
£ albumin TEF YERN oY, LPS tiz2FodM e A4
Bt

Zol HlE) oA A= (p<0.01) ¢
B itk ¢4, a-lipoic acid, &5

A 28 FHEo 3718
FZ2 125,250 2 500 mg/

- B8 -

kg FoldlX e 747L LPS thztel His) #94 3l= (p<0.01
EE p<0.05) W FE albumin FF9] 79 o] WE H &
# =aw o4 JE izt 42 Q9= 2y g7
FEF 3125 B 625 me/ke FAT M= LPS 2T A AR
AW ZHE albumin $E ¢ H FF FAEE 47 YERYAL
#9742 I3 Th(Table 3).
Table 2. Changes on the lung weights after test article
administration
Lung Weights
Groups Absolute (g) Relative (%) of body weights
Controls
Intact 1.440+0.146 0.658+0.064
LPS 2.158+0.118" 0.978+0.053"
a-lipoic acid 60 mg/ke  1.713+0.130"" 0.778+0.063" "
SR extract
31.25 mg/kg 2.104+0.242" 0.944+0.108"
62.5 mg/kg 2.110+0.189" 0.970+0.105"
125 mg/kg 1872+0.133" 0.842+0,057" "
250 me/ke 1729+0.222" 0.754+0.086", "
500 me/kg 1,6280, 209‘ *‘” 0.702+0.105"
Values are ex»pressed mean+SD of 8 rats, ~ ; p<0.05, " ; p<0.01 as compared with
intact control, ™ ; p<0.01 as compared with LPS control.

Table 3. Changes on the pulmonary transcapillary albumin transit
test after test article administration
Intensity of ['“I] Albumin (cpm)

Permeability Index

Groups

Blood (A) Lung (B) (B/A)
Controls
Intact 0.587+0.092 0.006+0.003 0.010£0.005
LPS 0586£0070  0.091x0012"  0.157+0.025"
a-lipoic acid 60 mg/kg  0.583t0086  0.032+0.015",*  0.058+0.034" "
SR extract
31.25 mglkg 05890088  0.092+0.013"  0.1590.034"
62.5 mg/kg 0587+0.062  0.086:0.013"  0.147£0.015
125 mg/kg 05840073  0.063+0.013""*  0.112£0.034""
250 mg/ke 05830063  0.035:0.011""  0.059+0.018" "
500 mg/ke 0.585+0.089 0.020&0.012,"“ 0.033+0,017" "
Values are expressed mean+SD of 8 rats, " ; p<0.05 and ” ; p<0.01 as compared

with intact control, ¥ 5 p<0.05, * ; p<0.01 as compared with LPS control.
4. 590 7bx AE s

LPS dizTddes A4 dxeed Hd f94 ods
(p<0.01) THE 2] pH % Pa0,9] #49 PaCO9 F717F &7
A ALY, alipoic acid, 5 FEE 125, 250 % 500 mg/ kg
Folgdl e zhzk LPS Tl vl 24 JE (p<0.01 =

+ p<0.05) pH ¥ Pa0,9] 57}9} PaCO,9] #a7F AA = AT
284U §F 325 3125 9 625 ng/kg FITL LPS T
frAteh @8 ) pH, PaO, ¥ PaCOE 77t YER Ao £9]
32 YU THTable 4).

5. BALF W] ©ila $heke] s}

LPS dzTolAe A4 dxzed Hws fo4
(p<0.01) BALF W ©¥d 3] F717F 9 A ey, a-lipoic
acid, &7 F25 125, 250 2 500 mg/ke Tl e 242 LPS
gzl Bld 94 e (p<0.01) BALF W) ©aid gheko) 7t
27F AFHAT 28y FF FEF 3125 $ 625 mg/kg Fo

U=
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(Fig. 3).
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Table 4. Changes on the arterial blood gas parameters after test
article administration

Partial Pressure

Groups pH Pa02 PaCO?
Controls
Intact 7.46+0.10 106.63+8.25 30.63+3.96
LPS 7.1020.13" 74.50£6.99" 45.13£5.33"
a-lipoic acid 60 mg/kg  7.27+0.07°"*  92.38+481" " 3550+393"
SR extract
31.25 mg/kg 7.120.12" 73758.19" 46.38+4.72"
62.5 mg/kg 7.1920.16" 76.75+7.36" 44.50+7.17"
125 mg/kg 7.24+0.08", 86.38+803""  3825¢528"
250 mg/ke 7.28+008"" 0263774 35.25t5.80"
500 mg/ke 7.33+0.08," 98.25i7.85",”” 32.38+4.00"

Values are exPressed mean+SD of 8 rats, " ; p<0.05, " ; p<0.01 as compared with
intact control, * ; p<0.05 and ** ; p<0.01 as compared with LPS control.
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Intact  LPS Reference 31.25 625 125 250
Gontrols SR extracts treated groups (madka)
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Fig. 3. Changes of BALF protein levels after test article
administration. BALF ; brochoalveolar lavgae fluid, LPS ; lipopolysaccharide,
SR ; Scutelfaniae Radix aqueous extract, Reference ; a-lipoic acid 60 mg/kg,
values are expressed mean+SD of 8 rats, ~ ; p<0.01 as compared with intact
control, ™ ; p<0.01 as compared with LPS control.

2500
2000
1500

1000

BALF LDH levels (IUL)

T T T T
625 125 250 500
SR exiracis reated groups (mofka)

T T T T
Intact  LPS Reference 31.25
Controls

Fig. 4. Changes of BALF LDH levels after test article administration.
BALF ; brochoalveolar lavgae fluid, LPS ; lipopolysaccharide, LDH ; lactate
dehtdrogenase, SR ; Scutelariae Radix aqueous extract, Reference ; a-lipoic acid
60 mg/kg, values are expressed mean+SD of 8 rats, ~; p<0.05 and ~ ; p<0.01 as
compared with intact control, i p<0.05 and * ; p<0.01 as compared with LPS
control.

6. BALF 4 LDH & 2ke] w3}
LPS wlZTolAE
(p<0.01) BALF 4 LDH

LOF:

[e)

rir

[e}
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ZE

, a-lipoic

acid, &7 F28 125,250 % 500 ng/kg FTANHE 27 LPS
gzl HlE) f2A =( p<0.01 B p<0.05) BALF W LDH
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shaFel A7 JAAHAY. 1YY 5 FEE
kg Fo7S LPS 273 FAFSF BALF W LD

Ath(Fig. 4).
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H e den
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7. BALF 4 & A=

LPS tizTlA
(p<0.01) BALF W % Al
acid, 3=
izl vl f94
} A4H A 2

< LPS dx=Td frAeE B
(Table 5).

:":
= ol H& FoA
9] Z77F dAHA L, a-lipoic
FEE 125, 250 2 500 mg/kg FATFNAM = 242 LPS
& (p<0.01) BALF W} & AX &9 74
BF F2E 3125 % 625 mg/kg FolT

ALF 4 Z Al YER AT
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8. BALF | 557 % AX AT H&9 s}

LPS tizwdAe A4 dzadd Hs {94
(p<0.01) BALF W} 557 % HE YA L vl &) F7}17} 7tz
A= J 2, a-lipoic acid, 5 FEE 125, 250 F 500 mg/kg
(p<0.01 TEE p<0.05) T ME 27 LPS tiz7o] Hls) &
°]43 BALF zv% 2 F X g M E vl AT} 9
At 53] 85 FZE 500 mg/keoll A= BALF W tiA A=

o] A4 HzTRT ZAHAY 18y FF FEE 3125
625 ng/kg TS LPS 277 FA3E BALF W %+
2 HE Az &S 47 e o o4 gt
(Table 5).
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Table 5. Changes on the cellular components of BALF after test
article administration

Cell Classification: ratio (%/100 cells)

Total Cell -
Groups (Xo1%4 02”:) Neutrophil Alveolar
granulocytes macrophages
Controls
Intact 7.63+2.39 10.25+2.38 51.25+11.87
LPS 102.00+13.32" 22.38+334" 70.50+5.45"
a-lipoic acid 60 mg/ke 80.63+12.55" 17.50+359"" 54.38+4.81"
SR extract
31.25 mg/kg 101.50£17.66"  21.75+3.77" 67.75+5.85"
62.5 mg/kg 94.88+21.45" 2288+3.87" 70.63+5.71"
125 me/ke 8575+15.14" " 1838+3.11"" 5038674’
250 me/kg 80.38+1303" " 17634226  5375+10.53"
500 mg/ke 4975¢776"F  1275£3017F 4275094
Values are expressed mean+SD of 8 rats, ~; p<0.05 and ~ ; p<0.01 as compared

with intact control ; p<0.05 and " ; p<O. 01 as compared with LPS control.

9. #lv} MDA <] W3l
LPS tzTdME A4
(p<0.01) # MDA 3o Z7171 <l
35 325 125 250 9 500 mg/kg TN E 27 LPS r:HZ
o Hl&) F94 JE (p<0.01) AW MDA o] 747} 2
g9k a3y &F F55 31.25 2 625 mg/kg FolF& LPS
HzwH fFARE HW MDA #%S JeR Att(Fig. 5).
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Az - AF -9 - g
(p<0.01) HU MPO &zFe] Z717F AA Ao, alipoic acid, (Table 6).
g FEE 125 250 2 500 mg/kg Tl = 242 LPS U=
o Bl foA e (p<0.01) HH MPO &3] ZHav) 9F Table 6. Changes on the lung proinflammatory cytokine contents
S99t 28y 82 222 3125 2 625 ng/kg TTE LPS after test article administration
Lung Proinflammatory Cytokine Contents
shepo
et Ak AW MPO gd2 et (Fig. 6). Groups TNF-a_(pgin®) 1B _(pg/m)
Controls
Intact 105.13+8.61 174.13+17.50
. LPS 154.88+10.99" 259.88+32.69"
. a-lipoic acid 60 me/ke 124.13+17.34' 21150£19.46" %
£ . SR extract
B 31.25 mg/ke 147.00£15.40" 247.75+43.96"
E 2 B 62.5 mg/kg 147.25+19.75" 261.63+4359"
g 125 mefkg 134.6313.06"," 225.00+19.60"
5 250 mg/kg 125.50+14.05"," 210.38+17.67""
0.6 *
- 500 ne/kg 109.00+13.48" 186.63+19.84'"
5 g Values are expressed mean+SD of 8 rats; TNF-a, IL-183, * ; p<0.05 and ™ ; p<0.01
i as compared with intact control, © ; p<005 and ™ ; p<0.01 as compared with LPS
ImaD} LPS Reference 3125 62.5 125 250 500 Contr0|
Fig. 5. Changes of lung MDA levels after test article administration. 3) BALF W} TNF-a &&Fe] W3}
LPS ; lipopolysaccharide, MDA ; malondialdehyde, SR ; Scutefariae Radlx LPS WZxTdAE AA dxTd v o4 d+=

aqueous extract, reference
mean+SD of 8 rats, ” ; p<0.01 as compared with intact control, #
compared with LPS control.

a-lipoic acid 60 mg/kg, values are expressed
; p<0.01 as

5

Lung MPO levels (Ufmg protein)

T
500
ngikg)

T T T
62:5 125 250

SR extracts ireate

T T T
LPS Refersnce 31.25
Cantrois

T
Intact

c groups (m

Fig. 6. Changes of lung MPO levels after test article administration.
LPS ; lipopolysaccharide, MPO ; myeloperoxidase, SR ;
aqueous extract, reference ; a-lipoic acid 60 mg/kg, values are expressed
mean+SD of 8 rats, " ; p<0.01 as compared with intact control, " p<0.01 as
compared with LPS control.

11. Proinflammatory cytokine®] %3}
1) MW TNF-a el st
LPS dzTdxs A4 dxdd Hs) foA
p<0.01) HW TNF-a &9 F717F 93 = Ao, a-lipoic acid,
S5 335 125, 250 2 500 mg/kg FATFAAME 22 LPS rﬂz
o Wl frelAd e (p<0.01) HW TNF-a ] #art A4
Haah 28y &5 FEE 3125 2 625 mg/kg TS LPS
z2EH FAEE Fl TNF-a $%S Jeh) itk(Table 6).
2) #1118 ekl W)
LPS WzTdxs B dzxzdd Hs) foA
01) HW IL-18 9] 77 A H A2, a-lipoic acid,
25 125,250 2 500 mg/kg FolFAME 22 LPS thz
éﬂ FoA e (p<0.01 EE p<0.05) HW IL-1B o]
AR Ut 22 &5 FEE 3125 B 625 mg/ke F

& g
T2 LPS xTH AR AW 1B FFE Jeido

L
i

o)
AA

)

3]

—

=4
EL

Moo

L
i

o)
AA

Scutellariae  Radlix
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(p<0.01) BALF W TNF-a &9 Z77F dA=A e, alipoic
acid, 2 25 125, 250 % 500 mg/kg FololME 22 LPS
tzato) vlel f24 e (p<0.01 & p<0.05) BALF W] TNF-

a T Ak ARHAJ 28y FF FEF 3125 2 62
mg/kg FATE LPS hE2TH F413 BALF W) TNF-a f‘g,aok
UERY AT (Table 7).

4) BALF W IL-1B el wst
LPS tzFdAAs A4 ozl v f9d4 e

(p<0.01) BALF W IL-18 &9 F77F dAHA Y, alipoic
acid, & F2E 250 2 500 mg/kg FATFANME 272 LPS o
z7o v 94 A= (p<0.01 == p<0.05) BALF 4] IL-18
kel A7 A8 EH AT 2y 35 FEE 3125 625 ¥
125 mg/kg T2 LPS 23} frAHg BALF W IL-1B3 &
< YeEh A tHTable 7).

Table 7. Changes on the BALF contents after test article
administration

BALF Proinflammatory Cytokine Levels

Groups

TNF-a (pg/m) IL-1B (pg/mé)
Controls
Intact 30.38+7.13 26.88+5.79
LPS 51.75+8.28" 42.50+4.28"
a-lipoic acid 60 me/kg 39.50+6.44" 33.25+4.46"
SR extract
31.25 mg/kg 53.63+8.40" 38.75%7.44"
62.5 mg/kg 48.507.65" 40.25+10.08"
125 mg/kg 42.75£4.06" " 36.38x4.17"
250 mg/kg 39.00+355% 32.63+8.96™
500 me/ke 36.88+6.47" 29.25t8.41“*
Values are expressed mean+SD of 8 rais TNF-a, IL-18, *; p<0.05, ~ ; p<0.01 as
compared with intact control, * ; p<O. 05 ; p<0.01 as compared with LPS control.
12. 9 2434 ws)
LPS Folo o3l & F&9 Frtel g dFAxe A
& 9 AE o) nFek @A o2 AT A B Fast
AYH 74 934 9 £4o] 2AHYo, oA o £
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2, a-lipoic acid, &5 F&E& 125, 250 2 500 mg/kg F
© 77t LPS "zl WE) ZAHAY. 28y 35
31.25 % 625 mg/kg FATNME LPS hE2TH FAHEH 7
BE A wet s Jeb AohFig. 7).

Fig. 7. Changes on the lung histopathological profiles after test
article administration. Note that the severe PMNs infiltrations were detectedin
the alveolar septum of LPS control and consequently, the luminal surface (L)
were decreased but the alveolar septum were increased. It is general
histopathological features of LPS-induced lung acute injuries. However, these
lung histopathological changes were markedly inhibited by treatment of a-lipoic
acid, SR extracts 125, 250 and 500 mg/kg, respectively; Quite similar lung
histopathological profiles were detected in SR extracts 31.25 and 625
mg/kg-treated group as compared with LPS control. LPS ; lipopolysaccharide, SR
; Scutellariae Radix aqueous extract, L ; luminal surface A, B: Intact control; C,
D: LPS control; E, F: a-lipoic acid 60 mg/kg treated group G, H: SR extracts 31.25
mg/ke treated group; |, J: SR extracts 62.5 mg/kg treated group K, L: SR extracts
125 mg/kg treated group; M, N: SR extracts 250 mg/keg treated group O, P: SR
extracts 500 mg/kg treated group. All Hematoxylin—eosin stain; Scale bars = 40 um
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€ 9%
1) HEZF0HE s}
LPS dixTodA= AY dixzTd wa fFdHd U=
(p<0.01) d =& 7]%5S YEIH = luminal surface of alveolus

(LSA) 9] ZHa7t A4 H Yo, alipoic acid, 5 FEE 125,
250 2 500 mg/kg FoATNME 2+zF LPS vzl Hls) foA
JE (p<0.01) LSAS] F7H7F 9AHAY. 28y &5 FE28
31.25, 625 mg/kg FATF LPS thE2T A3 LSAS e
%A tH(Table 8).
2) AE 9 FAY st

LPS tzFdMEe AN dxzdd ws 94 e
(p<0.01) FE ¥ A2 Z717} AFHNSY, a-lipoic acid, ¥
= FEE 125,250 2 500 mg/kg TN = 242 LPS vl =+
o vla oA As(p<0.01) HAE B FA S ATt JAYH AT
a8y 35 F2E 31.25 625 mg/kg FATL LPS thE2T4 #
Aret H 2 9 FAE e AAck(Table 8).
3) thE Y W] 44 wsl

LPS tzFdMEe AN dzxdd Wl 94 e
(p<0.01) #FW polymorphonuclear neutrophils (PMNs)$] 3]
Z717F 938", a-lipoic acid, & F&& 125, 250 2 500
mg/kg FoAFolMe 4z LPS thEFel wE fo4 de
(p<0.01) HW PMNs 3 a7k QA H AT 22y 5 F5
& 31.25, 625 mg/kg T LPS hETH FAHH HU PMNs
o] #& Y {th(Table 8).

Table 8. Changes on the histopathological index after test article
administration

Luminal Thickness of Number of
Groups Surface Alveolar Polymorphonuclear
Area (%) Septum (um)  Neutrophils (x5/1 mrield)
Controls
Intact 8847457 2201404 23.756.20
LPS 39.71£377"  12993+15.39" 232.25+16.49"
“"'pofg/fgc'd 60 spu7:306"" 6266:543°% 1237543876
SR extract
31.25 mg/ke 30.85£2.75"  130.98+21.68" 236.88+21.30"
62.5 mg/kg 4067287 131.98+22.16" 232.13£30.15"
125 mgfkg 4776+4.68" " 90.73+10.94" " 177.63+24.11"
250 mg/kg 57.74+554" " 64.53+7.24" 121.50+30.65","
500 mg/kg 71142231 547749.60" 83.88+15.74" "

\{’alues are expressed mean+SD of 8 rats, ” ; p<0.01 as compared with intact control,
; p<0.01 as compared with LPS control.
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Aa)Al e Fojo] s FA H £4o] datEm® gt ksl = olde RuEYF FAEA LPS Fof F PaO, ¥ pH 4
A Folo o F4 # &o] AAE YaHE AoR g A ©} PaCO, F7H7F 2472k 2= Aok
ATH?. 2 ogdh FWE b Ak WEE 125 me/ke ol
a-lipoic acid¥® octanoic acid®] dithiol =32 thggt Al 9 g7 & FEE 599 Y3 PaO, ¥ pH T7}9} PaCO7t 7+
Zo] 5 Ao o)fEHE EFZRY) a-lipoic acid+ rat9] ¥, AHE Aoz #AFAHQT)
A%, 8 BEZAA e W@Hﬂﬂ AHE A3 TA LPS %o Al 34 434 #H &40 zYgud, o2 23
w4, A BEts A dAlste A dksiA R 2este BALF U @914 §eFe] E717F ASAE] Z7tet 34 29 €
Aoz geiA Ant. FEe P oz LIPS HF 74 o LDHE o8] 744 24¢] EAste 822 249 &4 4
# E4s fET AoE A U Z7hah). B A3 A, LPS Fojo o3 BALF ] ©uid,
£ dtdMe gao BE 128 A= gxFd HE LDH ¥ dSAx 77 9385 R oY, 125 mg/ke o4 3
Ae] shiel FFVe] ARDSe] thd &3S LPS 2 rat F4 FE F2E 5o 93 o2} BALF W) ©¥ 4, LDH ¥ 9=
¥ &4 Bdg o] 83t Hrlisitt. AZ] S77F AA =AU o2t Ade FF & FEE0| LPS
LPS o A &7 & FEE5& WY 31.25, 625, 125, 250 & o g FA #H &4 dA e HAYL FAZ AdHET
500 mg/kg®] FER ZH7H 2893 AT FoIg b, LPS £ 5 MPO assaye &5 7oAM FAHE 828, 459 AR
A F BE FES A, AF ¥ 5% ¥ 98 B9, 23] o] gHm Y. B A9 Ax, H MPO 9] 7}
S 89| pH, PaO, PaCO, BALF W ©¥}d, LDH, TNF-q, IL-1 7F ZFE Ao, 125 mg/kg o) e] BFF F FEE Fod o5
Bl ¥ F AE F, 2FT E AX fAAEY vE, Fu olg|gt HW MPO 3Hge| F717F A3 A H AT
MDA, MPO, TNF-a @ IL-18¢] 339 wzl2 o 229 e]dty LPS EojA] HE ZAgRe 24 Z712 PMNso| #H I
wslel A sttt A3 AHE FE FLsARL a-lipoic ZEe Y R F77F S7HE T, dAS Hxee vert =
acid, 60 mg/kg ¥ Ztz}h Wlm3tgrh =, o] A7 HX U4 vlg, LSAT HExY WF vEE 5
B ddoM= LPS 54 54 ¥ ZE APFES A3 o 7)%5& el Axe® Heo 22 Welsty 2742 LPS #
HOEZ, LPS Fo] & AT WelE =37l APAT, 37 4 34 242 yehie A7 AEE o] g5 g,
& FZEE 250 2 500 mg/kg FoAwtoll H3tE|of, F4F 2 LPS °f £ A% 43, LPS T o3 dAT Axy T4 2 §F
zao sl foA e (p<0.01) AF9 F7F Fo 2793} PMNs9| 2 719k 37 LSAS] A47t 2P HA oY, o] ¢
HE A HEEUL, FAVIE ¢ FAGF A B Z2A e A W7} 125 mg/kg 0149 &5 & FE= FAd
2 LPS 2ol vla) §94 Ade (p<0.01) F7+5 e AT o3 AA =AY olgjs AHe FF E FEEO| LPS F% F
dutd oz "oy st e EE 5o A AFY F A 8 48 8A3) dAse IHH9 A2 dddn
7t % A% ER A3t Qe AeE dEA Jdon?, g LpPsel| s FAE =2 o3 HdFox BE &4
AA ] Wy g A Qo™ e oFejago] ke Aot 34 ¥ 248 2HE Bdo] Y Ao diA I
olatd Wglg FAHEC o] U APFTES YT A% %, ARDS 37l A Aozl 5714 & F71A Hakslgeae]
34 rate] AF 7 WEV TIHE AF L SAFS 47 7 BREAS, AF Aikst A EY £3keo] FUtE e,
e AT gargiA Foo] o8 FA HEdo] gdetEe Aoz deA
LPS i/ &3 &4 3712 9 F39 717} 294 AT B 299 A}, LPS £ A XA ksl X3 MDA
o, o]# % ¥ TH F7= LPS £ 34 ¥ &£4S Adse o] dAS F7F AR HA oY, 125 mg/kg 013 7 E
7V NRAQ ARE o] gHo] P B g9 Azl LPS 228 Fold 93 o3 vl MDA 32 7171 dA3] o
o T AAS o Ao B AF i d FFY S 28 A=At ARDSA HE A Ee} 7 BAHE Aoy x| &
HAon, 125, 250 2 500 mg/kgd] g B FEE Foo 3 Aol os] BRI} proinflammatory cytokine'' <]
¥ FF 7 AU ol A 5 F FEEO Ao z o] WP HU FF7 YAk
LPSH §4 i &35 diste AU SAZ dddEn 2 A39 Z3, LPS 5o § F7k¥ BALF % #Hu,
B A3¥o] A3}, LPS Foo] o] HE-ZAEHA T2 A proinflammatory cytokines$l TNF-a7} 125 mg/kg, IL-187} 250
#Q ¥ g FHET FrpL 2 EAoY, 125 ng/ke ©% ng/kg ol 7 E FEE Fod o3 raHAh Fiksiet
o g E FEE Fod g o] ¥ g T4y FUt Fd% A48 N2 1938 Bdo] JE Aoz ¢HA gloY,
AA o], FF & FEE0] LPS 7 FA #H &4 4853 & arst a9 39 a7 LPS o 34 3 &4 el
#5 vehd Aoz JgEh Z 98L& Ao y4dEr
ESLPS 3 F4 o &34 9 7k mE 2E9f oA o]’} Aol A 125 mg/keol 9] F= & FEEL its}
o 98 PaO, 749} PaCO, Z717F 2= A, o|4ts) gael 5 2 g9d adel 3] LPS F3 F4 5 &4 Fas a7 s
7voll 9 pHE #HAHE2E, Pa0,9} PaCO;, 2 pHE LPS #3 Bl Ao #aHden, &5 & F3+ 250 ng/ke 60 ng
F4 ¥ &3S ddels ARE A g B AFA A /ke®l a-lipoic acid9t fFAFEE A=) LPS 2 54 # &7
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