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Effects of Red Koji-Fermented Bupleuri Radix Extracts
on Lipopolysaccharide-Induced Rat Acute Lung Injury
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Objective : This study aimed to assess the preventive effect of Bupleuri Radix aqueous extracts
(BR) and red koji-fermented BR (fBR) in lipopolysaccharide (LPS)-induced acute lung injury
in a rat model.

Methods : Rats were administered 30, 60, or 120 mg/kg/day of {BR for 28 days before LPS
treatments. All rats were sacrificed 5 h after LPS treatment (500 pg/head, intratracheal
instillation). Body weights, lung weights, pulmonary transcapillary albumin transit, arterial gas
parameters (pH, partial pressure [Pa] of 02, PaCO2), bronchoalveolar lavage fluid (BALF)
protein, lactate dehydrogenase (LDH), tumor necrosis factor-a (TNF-a), interleukin-1[3 (IL-1
B), total cell numbers, neutrophil/alveolar macrophage ratios, lung malondialdehyde (MDA),
and myeloperoxidase (MPO) were measured. In addition, histopathological changes including
the luminal surface of alveoli (LSA), thickness of alveolar septum, and number of
polymorphonuclear neutrophils (PMNs) were checked.

Results : LPS injection led to increases in lung weights, pulmonary transcapillary albumin
transit, BALF protein, LDH, TNF-a and IL-183 contents, total cells, neutrophil and alveolar
macrophage ratios, lung MDA, MPO, alveolar septum thickness, and PMNs, and decreases in
PaCO2 and pH of arterial blood and LSA. However, these LPS-induced acute lung injuries
were inhibited by pretreatment of 30, 60, and 120 mg/kg of fBR. The most favorable effects
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were seen with 30 mg/kg fBR as compared with 60 mg/kg of a-lipoic acid and BR.

Conclusions : fBR showed preventive effects on LPS-induced acute lung injury, which

resembles acute respiratory distress syndrome. The mechanisms of action were likely via

antioxidant and anti-inflammatory means.
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52 713 9 A% (broncho alveolar
lavage fluid ©]&} BALF) 5 U2 74} 3=
o st

a-lipoic acid (Sigma;
St. Louis, MO, USA) 60 mg/kg 2 LPS F<
T, NS B FEE 60 ngkeg B LPS oI,
THE AT FE5 30, 60, 120 mgkg 2
LPS FFofite] 770 o= rEste] A9
SISt (Tab. 1).

LPS Fof 7 28 &<k, a-lipoic acid2} A]

5B FEES 42 27 FR5 3

A, 5 kg EFo= wid 134 54
sonde”} -2 3 ml AP |E o]t A
Al 7 Fod B3l o] el Ag'Ne Far
31} a-lipoic acid] o1 853 60 mg/kg 5
52 AREYa, FRNE A FEE
AREA|S & FE50] Fo 83 9A] o]d
o] AZ@MellA LPS i 7 £33 oA
UA JA|5]= 60 mg/kg == A A BT

Table 1. Experimental Design Used in This
Study

Groups Reagents/LPS

Control  Intact Distilled water,

normal saline

LPS Distilled water, LPS
Referen  a-lipoic a-lipoic acid 60
ce acid mg/kg, LPS

BR BR 60 mg/kg, LPS
fBR fBR 30 fBR 30 mg/kg, LPS

fBR 60
fBR 120

fBR 60 mg/kg, LPS
fBR 120 mg/kg, LPS

LPS; Escherichia coli 0111:B4 lipopolysaccharide (5001
/head). BR; Bupleuri Radix aqueous extracts. fBR; Red-Koji
fermented BR All the reagents were administered at 5 mi/kg
volume, once a day for 28 days before LPS treatment; Sixteen
rats per group were used this study; Acute lung injuries were
induced by single intratracheal instillation of LPS, 500zg/head.

All animals were sacrificed 5 hours afterof LPS treatment

4. 34 ¥ &4

Hat S795, a-lipoic acid, A& & F=
EEE IEE NS & FEES 28U
Al FoIgh 3 18AIRE o] g ok,
Nathens 5'V2] W o] uleg}, BE A 55

ol|A] Zoletile mixture (Zoletile 50; Virbac
Lab, France) 25 mgkgs 574 FAFslo] vl
Al71aL, 713 AAlss AASke] 500 g
/head “&%°] LPS( Difco Laboratories,
Detroit, MI, USA)Z 0.5 m(2] AJ2] 4] d5=0]
EAA, 7R FY
instillation) 3} T A thETo A= 0.5

(intratracheal
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o Bojasit,
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AYEES 18X B F2xzoH, A
A A2 A o] A &Kool o A5 W=
Fastslr] f1al obe o] &4 115 o83t
of A3 A 7|71 47 52t AT st
el A5 71F (body weight gains)= =7

_24_



sk
EQUATION [1]. Body Weight Gains (g)
Through out the whole experimental
periods = Body weight gains of 4 weeks of
experiments (At start of administration ~ at

sacrifice, the end of 28 days of reagents

treatments)

6.9 SF =53
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of, dd] T o= sl3lom, 5o st
TR o]xbA] WskE HAslsr] flEl Al
Soll thgh # A T3] vl Ao %
< ot o] &4 [2]= ol-&-sto] Ak=EsiTh

EQUATION [2]. Relative Lung Weights
(%)

= (Absolute lung weight / Body weight at
sacrifice) x 100

Fohg

7.9 EH 573
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g AN ZE
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W
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= (Lung cpm / Blood cpm/m{)
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analysis = =743}
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A E v & SH
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STUE LEA7L LPSE R E 24 H &40 0X= g | ME=-HEN Y- LB Z[BH2
least-significant differences(LSD) test= A} Zatol| ]3] 2w Az D A7
TS ANGe 7 09 K9S FH o WAk s 2Rken, LPS B2
ST Hle A Aol RS AT M= Atz vlalske], ofn] 9=
Q1 Kruskal-Wallis H testS A Al5ko] 7214 AZ 2 AFZ7 ek M= A8 A 7)7¢
o] 217d% 7-9-oll+=, Mann-Whitney U test & AR ATt (Fig. 1, 2).
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Ll SAAHE= SPSS
Windows(Release 14.0K, SPSS Inc., USA)
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1l A5 TAA Folds 8skeltk
FLPSO| 93k 54 9 &4 i A=
171 f1ske] A7 thz=r2t LPS
F}9] percent changeE ©}2)]<]
o]-gato] SA3s3lom, ol £
= O st sh7] ko] A
S tZT-7}+9] percent change S
o] g3t Zhzt =AE1%

=
Fu

for

0

of
F_,

r‘

rok

0

)

O

RORN-3
o

P4
5Y

[e]
T
3L

[}

o

—

4]

12
fol
i

O

4_1

R oA = =

I} Lp
oele] F4 I3
tt.
EQUATION [4]. Percentage Changes as
Compared with Intact Control (%)
= ((Data of LPS control - Data of intact

pLN

E

E

control)/Data of intact control) x 100
EQUATION [5]. Percentage Changes as
Compared LPS Control (%)
= ((Data of administered groups - Data
of LPS control)/Data of LPS control) x 100

1. X% Wz}
a-lipoic acid

SHLE AlS FEEA,

—e— Intact control rats
—o— LPS control rats.

—v— o-lipoic acid 60mg/kg treated rats
—v— BR 60mglkg treated rats
—m— fBR 30mg/kg treated rats
—0O— fBR 60mglkg treated rats
—e— BR 120mg/kg treated rats

220

200

Body weights (g)

180

160

before 0 1 7 14 21 27 sacrifice

Days of treatment

Figure 1. Body weight changes. No meaningful
changes on the body weights were detected in all
LPS treated groups as compared with intact control
throughout 28 days of experimental periods,
respectively. Values are expressed mean + SD of 16
rats. LPS; Escherichia coli 0111:B4
lipopolysaccharide(500 pg/head). BR; Bupleuri
Radix aqueous extracts. fBR; Red-Koji fermented
BR. Day 0 means at start of test article
administration. before means 1 day before start of
test article administration. All animals at LPS
treatment day, sacrifice and Day 0 were overnight
fasted.

1 1

Body weight gains (g)
a
=1

o
3

o

Intact LPS

Controls

Lipoic BR 30 60 120

BR trealed rats (mgikg)

Figure 2. Body weight gains. No meaningful
changes on the body weight gains during 028 days
of experimental periods were detected in all LPS
treated groups as compared with intact control,
respectively. Values are expressed mean = SD of
16 rats. LPS; Escherichia coli 0111:B4
lipopolysaccharide(500 pg/head). Lipoic; a-lipoic
acid 60 mg/kg treated rats. BR; Bupleuri Radix
aqueous extracts 60 mgkg treated rats. fBR;
Red-Koji fermented Bupleuri Radix aqueous
extract.

2.9 a3t
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LPS tZoll A 4 tzatel] vl =
g B A SRR oA Al S
7}k thp<0.01). a-lipoic acid, A& & 5=
=8, G F5E 30, 60 2 120 meke
Foftol| A LPS tjzol v]s) = A 2
Ao =5k 9] FoA o1.‘:(p<0 01) 7}

Table 2. Changes on the Lung Weights.

UrE‘rlH A,\T’J(Tab. 2).

Groups Lung Weights
Absolute (g) Relative (%) of Body Weights

Controls Intact 1.455£0.142 0.696+0.1 18d

LPS 2.208+0.147° 1.036+0.079
Reference  WHipoicacid 17300, 104 0.778+0.072"

BR 1.751+0.093* 0.791+0.028°

30 mg/kg 1.676+0.129% 0.754+0.047"
fBR 60 mg/kg 1.605+0.078" 0.726+0.040"

120 mg/kg 1.516+0.098° 0.697+0.065"

Values are expressed Mean + SD of eight rats. LPS; Escherichia coli 0111:B4 lipopolysaccharide(500 zg/head).

BR; Bupleuri Radix aqueous extracts. fBR; Red-Koji fermented BR. *p<0.01 and ®p<0.05 as compared with intact

control by LSD test. °p<0.01 as compared with LPS control by LSD test. 9p<0.01 and °p<0.05 as compared with

intact control by MW test. p<0.01 as compared with LPS control by MW test.

3.1 8# R WSt

HE AFTAA A2 A D5 7
albumin 55 YERNR1AL, LPS t3o|
A % i zatol] vl 24 A=(p<0.01)
H U] <& albumin %9 =71 JER
of, Hd ¢ T T7HE ER1E 5 ISl
=

SHH | g-lipoic acid, A& & F=& 30,

Sy

60, 120 mgkg 2] =

Foltol| A LPS thzertoll vls) # ) &

albumin o] 94 Al Faslelar
(p<0.01), ¥ 3 F3}= T3 F-2o4 QA

7283 THp<0.01).

TALE NG FEEL T 8 oF
21 LPSell 23 HE3 Fulie Z7} oA
A5 YERI AT (Tab. 3).
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Table 3. Changes on the Pulmonary Transcapillary Albumin Transit Test

Intensity of ['*°I] Albumin (cpm) Permeability
Groups
Blood (A) Lung (B) Index (B/A)
Controls  mtact 0.552+0.092 0.008+0.003 0.014+0.007
LPS 0.546+0.069 0.101£0.016 0.185+0.030°
Reference a-lipoic acid 60 mg/kg 0.560+0.078 0.052+0.014™ 0.093+0.026™
BR 60 mg/kg 0.545+0.069 0.052+0.013* 0.097+0.032%
30 mg/kg 0.547+0.069 0.046+0.012% 0.085:0.024%
BR 60 mg/kg 0.546+0.077 0.040+0.011% 0.075+0.023*
120 mg/kg 0.553+0.034 0.028+0.011% 0.050+0.018"

Values are expressed Mean + SD of eight rats. LPS; Escherichia coli 0111:B4 lipopolysaccharid (500 xg/head). BR; Bupleuri
Radix aqueous extracts. fBR; Red-Koji fermented BR. “p<0.01 as compared with intact control by LSD test. °p<0.01 as

compared with LPS control by LSD test.

4. 548 7k X & Ast o] ito] A LPS tha=stol] H]&) pH 2 Pa0,7}
LPS thzrrellA] A7 tizrtel] vl3) & Folid Al F718k3laL, PaCO,7t frold
M3 o] pH B! PaO,7} 2143 A 14313 A 7228 TH(p<0.01).
i, PaCO7} olid Al S7takslth TIUE NS FEEL Fo] g8 o]F
(p<0.01). a-lipoic acid, A& & FE5, & A1 LPSel| &Jt FWE 7k~ X3 Wig) <

oTHE AT FEE 30,60 2 12

Table 4. Changes on the Arterial Blood Gas Parameters

Al & VR AT (Tab. 4).

Giswss o Partial Pressure
PaOz PaC02
Controls  Intact 748£0.11 110.38+10.69 30.25£2.05
LPS 7.04+0.11° 62.38+11.21° 45.004.90°
Reference a-lipoic acid 60 mg/kg 0.560+0.078 0.052+0.014" 0.093+0.026™
BR 60 mg/kge 0.545+0.069 0.052+0.013%® 0.097+0.032%®
30 mg/kg 0.547+0.069 0.046+0.012% 0.085+0.024*
fBR 60 mg/kg 0.546+0.077 0.040+0.011% 0.075+0.023*
120 mg/ke 0.553+0.034 0.028+0.011% 0.050+0.018%

Values are expressed Mean + SD of eight rats. LPS; Escherichia coli 0111:B4 lipopolysaccharide (500 pg/head). BR;
Bupleuri Radix aqueous extracts. fBR; Red-Koji fermented BR. *p<0.01 and °p<0.05 as compared with intact control by

LSD test. “p<0.01 as compared with LPS control by LSD test.

5. BALF Y] &4 s}

LPS thxatollA AAF tixatol] Hs)
BALF o] @ ghsfo] f-2o4d Al 7}
3FItH(p<0.01). a-lipoic acid, A& & F&
&, Tog AE FEE 30,60 2 120 mg/
kg Folol| A= LPS thztll v&] BALF

7} QA ZE UrEhH Aot (Flg. 3)-
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Figure 3. Changes of BALF protein levels.
Note that the BALF protein levels were
significantly (p<0.01) increased in LPS control as
compared with intact control. However, these BALF
protein level increases were significantly (p<0.01)
inhibited by treatment of a-lipoic acid, BR, fBR 30,
60 and 120 mg/kg, respectively; More favorable
inhibitions on the BALF protein level increases
were detected in fBR 30 mg/kg as compared with 60
mg/kg of a-lipoic acid and BR treated rats in the
present study. Values are expressed mean + SD of 8
rats. BALF; brochoalveolar lavgae fluid. LPS;
Escherichia coli 0111:B4 lipopolysaccharide (500
ng/head). Lipoic; a-lipoic acid 60 mg/kg treated rats.
BR; Bupleuri Radix aqueous extracts 60 mg/kg
treated rats. fBR; Red-Koji fermented Bupleuri
Radix aqueous extract. “p<0. 01 as compared with
intact control by LSD test. °p<0.01 as compared
with LPS control by LSD test.

6. BALF U] LDH ¥ 3}

LPS thzrollA 4 dizate] vl
BALF W] LDH &&o] o4 A S7tst
S Hp<0.01). a-lipoic acid, A& & F&5&,
T A% 55 30, 60 2 120mg/ke F
oftol A= LPS thztoll Ml BALF Wi
LDH &Zo] {4 A A3t
(p<0.01).

Tty A3 FEELS Fo] 85 oE
% 0 & BALF U LDH &% =7} o)A a3}

= YERNI AT (Fig. 4).
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Figure 4. Changes of BALF LDH levels.
Note that the BALF LDH levels were significantly
(p<0.01) increased in LPS control as compared with
intact control. It means lung cellular damages were
induced by treatment of LPS. However, these BALF
LDH level increases were significantly (p<0.01)
inhibited by treatment of a-lipoic acid, BR, fBR 30,
60 and 120mg/kg, respectively; More favorable
inhibitions on the BALF LDH increases were
detected in fBR 30mg/kg as compared with 60mg/kg
of a-lipoic acid and BR treated rats in the present
study. Values are expressed mean + SD of 8 rats.
BALF; brochoalveolar lavgae fluid. LDH; lactate
dehtdrogenase. LPS; Escherichia coli 0111:B4
lipopolysaccharide (500ug/head). Lipoic; a-lipoic
acid 60 mgkg treated rats. BR; Bupleuri Radix
aqueous extracts 60 mg/kg treated rats. fBR;
Red- Ko]l fermented Bupleuri Radix aqueous
extract. p<0 01 as compared with intact control by
MW test. °p<0.01 as compared with LPS control by
MW test

7. BALF W] & A3 4= ¥3}

LPS thZzolA AHAF diZatoll H]
BALF Y| & Al 7} 5214 9l S7Fst
A THp<0.01). a-lipoic acid, A& & F=&,
ToE AlE FEE 30, 60 2 120 mgkg
Fojtoll A LPS tztol H|s BALF W
T AE 7F Fod A AAssit
(p<0.01 B== p<0.05).

THE AS FEES T 89 9&
291 LPSoll 2|3+ BALF W Al|3E2] =4 &
7} A £ UERAATHTab. 5).
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8. BALF Yl 357 2 #X A AX o]
& sl

LPS thxrellA A dizare] us|
BALF U] 557 % #HX 2] A3 v]&0]
27y o4 A STk THp<0.01). a
-lipoic acid, A& & FE&, FU¢a AL
FEE 30, 60 2 120 ngkg Folatoll A LPS

tjz=tol| Bl BALF W &5 2 9|3 of
A BEo] 22 oA Al AHAEked
THp<0.01).

Tt g AT FEES Fo] 85 o
29l LPSoll 23t T3 2 w3 o)A
H)-& 571 Al &35 YJEeERN AT Tab. 5).

Table 5. Changes on the Cellular Components of BALF

Cell Classification

Total cells : Ratio(%/100 cells)
Groups -
(x 10* cells) Neutrophil Alveolar
granulocytes macrophages

Controls tact 5.88+3.60 8.1343.14 37.00+5.81

LPS 105.50+19.73¢ 24.38+5.42° 68.38+7.78"

a-lipoic acid 60 mg’kg ~ 79.00+17.14°" 14.00+3.55% 53.25+9.00%
Reference of e ab

BR 60 mg/kg 79.13%16.65 14.1343.64 53.50+6.02

30 mgkg 69.88+10.06 11.88+1.55% 47.50+6.02°
fBR 60 mg/kg 62.50+20.67 10.50+1.41° 43.75+6.56"

120 mg/kg 45.25+17.12% 9.38+1.69° 38.50+6.99"

Values are expressed Mean = SD of eight rats. LPS; Escherichia coli 0111:B4 lipopolysaccharide (500 pg/head). BR;
Bupleuri Radix aqueous extracts. fBR; Red-Koji fermented BR. *p<0.01 as compared with intact control by LSD test.

®p<0.01 as compared with LPS control by LSD test. “p<0.01 and p<0.05 as compared with intact control by MW test.
¢p<0.01 and p<0.05 as compared with LPS control by MW test.

9. ¥] ] MDA A3}

LPS thxaroll A AAF thtol] vla) =)
Ul MDA 3] frelid Al S7heksith
(p<0.01). a-lipoic acid, A& & F=&, &
T AlZ FEE 30, 60 2 120 mg/ke
o] ol A LPS thztell vlsl ¥ ] MDA
o] 943 Al 748 tHp<0.01).
oy AT FEES Fo 89 oF
Q1 LPSell ©]gt # W MDA 3% 571 ¢
Al &5 YERNAT (Fig. 5).
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Figure 5. Changes of lung MDA levels.
Note that the lung MDA levels were significantly
(p<0.01) increased in LPS control as compared with
intact control. It means lung LPS-induced acute lung
injuries were partially mediated by oxidative stress.
However, these lung MDA level increases were
significantly (p<0.01) inhibited by treatment of a
-lipoic acid, BR, fBR 30, 60 and 120 mg/ke,
respectively; More favorable inhibitions on the lung
MDA increases were detected in fBR 30 mg/kg as
compared with 60 mgkg of a-lipoic acid and BR
treated rats in the present study. Values are expressed
mean + SD of 8 rats. MDA; malondialdehyde. LPS;
Escherichia coli 0111:B4 lipopolysaccharide (500 xg
/head). Lipoic; a-lipoic acid 60 mg/kg treated rats. BR;
Bupleuri Radix aqueous extracts 60 mg/kg treated rats.
fBR; Red-Koji fermented Bupleuri Radix aqueous
extract. “p<0.01 as compared with intact control by
LSD test. °p<0.01 as compared with LPS control by
LSD test

10. = W MPO A3}

LPS tzoll A A% vzl Hlal 7
Wl MPO o] o4 Al 78kl
(p<0.01). a-lipoic acid, A& & F==, %
=g Al F5E 30, 60 2 120 mgkg F
ol 7ol A LPS ol H]3) # W MPO §+

Lung MPQ levels (U/mg protein)

0 T T T
Intact LPS Lipoic BR 30 60 120

Contois TBR eated rats (mgikg)
Figure 6. Changes of lung MPO levels.
Note that the lung MPO levels were significantly
(p<0.01) increased in LPS control as compared
with intact control. It means lung inflammatory
responses were induced by treatment of LPS
mediated by increases neutrophil activities.
However, these lung MPO level increases were
significantly (p<0.01) inhibited by treatment of a
-lipoic acid, BR, fBR 30, 60 and 120 mgke,
respectively; More favorable inhibitions on the
lung MPO increases were detected in fBR 30 mg/kg
as compared with 60mg/kg of a-lipoic acid and BR
treated rats in the present study. Values are
expressed mean + SD of 8 rats. MPO;
myeloperoxidase. LPS; Escherichia coli 0111:B4
lipopolysaccharide (500 pg/head). Lipoic; a-lipoic
acid 60 mg/kg treated rats. BR; Bupleuri Radix
aqueous extracts 60 mg/kg treated rats. fBR;
Red-Koji fermented Bupleuri Radix aqueous
extract. “p<0.01 as compared with intact control by
LSD test. °p<0.01 as compared with LPS control
by LSD test.
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11. Proinflammatory cytokine 3}
1) ¥ W) TNF-a 3}

LPS thzrell A A4 thzeatel vis) =
Ul TNF-a §Fol 94 Al S71eksivt
(p<0.01). a-lipoicacid, A& & F&5&, 3=
g A FEE 30, 60 R 120 mg/kg T
oA LPS thzoll Hls ¥ W TNF-a
ol 1273 Al A THp<0.01).

THE NS FEES T &% 9E
A1 LPSel €13k 7 U] TNF-a 3% 57} &
Al &35 YERH ATKTab. 6).

2) ¥ W IL-1B W3}

LPS tjzoll A A tjz=tol nls) d
Wl IL-18 3ol o) o)A S7lskaitt
(p<0.01). a-lipoic acid, A& & F&&, &
g AT FEE 30, 60 2 120 mgkg F
ol A LPS ol w8 # W IL-18
o] oA A 743k tHp<0.01).

T AT FEELS Fo] 85 o
Q1 LPSel o] gk 7 W IL-1B 3 571 ¢
Al E75 YER ATHTab. 6).

Table 6. Changes on the Lung Proinflammatory Cytokines Contents

Lung Proinflammatory Cytokine Contents

Groups TNF-a (pg/nl) IL-18 (pg/m)
Controls Intact 99.13+13.86 149.88i32.98d

LPS 159.88+15.30° 253.38+23.93
Reference | Olipoic acid 60 me/kg 125.25+6.02% 200.38+13.46%

BR 60 mg/kg 125.63+9.87% 203.50+12.18%

30 mg/kg 117.88+8.18* 187.00+11.75%
fBR 60 mg/kg 112.25+7.80 171.38+16.85°

120 mg/kg 100.63+11.53° 158.88+18.98°

Values are expressed Mean + SD of eight rats. TNF-a; tumor necrosis factor-a. IL-1[3; interleukin-13. LPS; Escherichia coli
0111:B4 lipopolysaccharide (500 pg/head). BR; Bupleuri Radix aqueous extracts. fBR; Red-Koji fermented BR. *p<0.01
and ®p<0.05 as compared with intact control by LSD test. p<0.01 as compared with LPS control by LSD test. %p<0.01 as

compared with intact control by MW test. °p<0.01 as compared with LPS control by MW test

3) BALF U] TNF-q ¥ 3}

LPS thZarellA A4 dizxate] Hls)
BALF 4] TNF-a $t&Fe] 94 A 57t
3R THp<0.01). a-lipoic acid, A & & F3
&, Ta As 30, 60 2 120 mg/
kg Folaro Al LPS dizell H|s| BALF

o) TNF-a@o] #eld A dastgic

o)

o|\
N

=]

TE=

BTt 5214 A= (p<0.01).
Talg NS FEES Fo] g8 oF
210 & BALF W TNF-a &% =71 94 &

35 UERNITHTab. 7).

4) BALF W IL-13 3}

LPS thxroll A A izl M
BALF W] IL-1B ¥l o4 Al 5715
S THp<0.01). a-lipoic acid, A% & FE=,
Ty A FEE 30, 60 2 120 mgkg
Fojitoll A LPS thEtol| H]s] BALF W
IL-18 3Fe] oA Al #Hasislnh

(p<0.01).

Tty A FEES Fo] g8 oF
) o 2 BALF U IL-1B 3 27} oA &3

& YERN AT Tab. 7).
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Table 7. Changes on the Brochoalveolar Lavage Fluid Contents

Brochoalveolar Lavage Fluid Proinflammatory Cytokine

Groups Levels
TNF-a (pg/mb) IL-18 (pg/ml)

Controls Intact 28.1347.53 26.25+4.06

LPS 47.75+7.32° 41.75+5.87°
Reforence a-lipoic acid 60 mg/kg ~ 38.75+3.45% 33.38+4.10°

BR 60 mg/kg 39.00+3.85® 33.63+3.89"

30 mg'kg 35.13+3.68% 28.5045.48°
BR 60 mg'kg 32.38+43.62° 26.75+4.10°

120 mg/kge 29.75+4.17° 24.50+3.82°

Valuesare expressed Mean = SD of eight rats. TNF-a; tumor necrosis factor-a. IL-1§3; interleukin-183. LPS;
Escherichia coli 0111:B4lipopolysaccharide (500 pg/head). BR; Bupleuri Radix aqueous extracts. {BR; Red-Koji

fermented BR. *p<0.01 as compared with intact control by LSD test. °p<0.01 as compared with LPS control by LSD

test

12. ¥ 222|312 W3}

LPS Fofof o3l Az 3&

3 o] H|Fo} o] & 913} 7

U
= i |
?/\g\]_lﬂ

Bl
=
ol
L

5l 5 AFHN A4 4 Ado] Z e
H ) o2 3k ¥ £ARe- LPS thEtel H]

N FEE 30,60 2 120 mgkg Fof ol A
A2 ek

Tota AE FEES Fo] 85 &4
Q1 LPSel o5k 54 5/ 7l &4 oAl &

= HERR A Fig. 7).
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Figure 8. Changes on the lung histopathological profiles
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, BR, fBR 30, 60 and 120 mg’kg,
respectively; More favorable inhibitions on the LPS-induced lung
histopathological changes were detected in fBR 30 mg/kg as compared
with 60mg/kg of a-lipoic acid and BR treated rats in the present study.
LPS; Escherichia coli 0111:B4 lipopolysaccharide (500 1g/head). BR;
Bupleuri Radix aqueous extracts. fBR; Red-Koji fermented BR.
PMNs; polymorphonuclear neutrophils. A, B: Intact control; C, D:
LPS control; E, F: a-lipoic acid 60 mg/kg treated group; G, H: BR 60
mg/kg treated group; I, J: fBR 30 mg/kg treated group; K, L: fBR 60 mg
/kg treated group; M, N: fBR 120 mgkg treated group. All
hematoxylin-eosin stain; scale bars =40 tm

UehHE= LSA7}LPS
Zartol] \Is) ol A
TH(p<0.01). a-lipoicacid, A& &=
&, T E AT 555 30,60 120
mg/kg Foltol A LPS thaztoll vlsj LSA
7hfrold Al S7FFATHp<0.01).

g NE FEES Fo] 83 o9&
ol Lpsell 93+ LSA 74 oAl a3= 1
ERN A THTab. 8).

2) #| 3 B 57 W3}

¥ ¥ 577} LPS 2wl A
Zeaol| vlal o4 A A8 57
THp<0.01). a-lipoic acid, A& & ,
Foabg AlE FEE 30, 60 2 120 mgkg
FolFo A LPS thzwtol vl HE ¥ F
A7} 5217 DA 7322313 EHp<0.01).

THUE NS FEES Fol 8§97 9
Q1 LPSol| 2]%F ¥ 1|3 oA &35 v}
ERHR1TK(Tab. 8).

3) PMNs %] 1 8}

7 U] PMNs <=7} LPS thZtoll A= Ak
tizatell wls] fod A ST skl
(p<0.01). a-lipoic acid, A% & F&&, &
g Al S FE5 30, 60 2 120 ngkg F
ool A LPS thztol| H]3l PMNs<] 57}
T4 Al 723k tH(p<0.01).

g N E FEES Fo] 83 &
291 LPSl ¢]3 PMNs 342 JAshH=
HIHE LERRITK Tab. 8).
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Table 8. Changes on the Histopathological Index

Number of
. Thickness of
Luminal Surface Polymorphonucle
Groups Alveolar Septum .
Area (%) () ar Neutrophils
M
(X5/mm?2 field)
Intact 81.47+8.01 16.274+6.76 17.754+4.06
Controls
LPS 33.3446.18a 103.50+15.70 ¢ 254.63+39.64¢
Reference a-lipoic acid 60mg’kg 46.83+4.52ab 71.154£22.07ce 170.00£21.31cd
BR 60mg/kg 45.70+6.20ab 71.49412.83cd 170.75+£22.58¢cd
30mg/kg 53.68+10.11ab 61.53+10.00cd 145.75428.04cd
fBR 60mg/kg 65.37+7.76ab 45.37+6.75¢d 96.25+13.48¢cd
120mg/kg 69.57+10.04ab 38.75+7.50cd 73.25+7.80cd

Values are expressed Mean + SD of eight rats. LPS; Escherichia coli 0111:B4 lipopolysaccharide (500xg/head).

BR; Bupleuri Radix aqueous extracts. fBR; Red-Koji fermented BR. *p<0.01 as compared with intact control by

LSD test. °p<0.01 as compared with LPS control by LSD test. p<0.01 as compared with intact control by MW test.
45<0.01 and °p<0.05 as compared with LPS control by MW test.
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==Y A7t LPSE REE =4 H &40 0|X|= I | MB2-FHENS S 2Bl
), B Aslo Mz, Hu MPO gHgo] St A% FZ22 free radical scavenger &
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