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(adhesion moleculars) % i rg, + £ 5k (neutrophil) £ 2] & % 7 &
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B GBI P M3k & @ L-selectin s £ HEH FLS — B2
% integrin(4w:betal ~ beta2 integrin) & 31, » % &1L 4y integrin
FHBEFTHRECTNE@BEENNE -
B = ~ #& A% (transmigration):

i

g}n (;&\- ‘_\_&\

S

10



> & 4a fi b Mt % B F(adhesion molecule, 4o
ICAM-1, VCAM-1)% % %] 4m L% % (4o : TNF @ > IL-18> IFN-y>
IL-8 % )& b & I Ao » #L7EIL ey MK L2 integrin ¥ % &
G DR THRBERY PHREHAEAEMFELE
NE @i » KT NBHE LTI EHE KA -

AT R > ahRAREaKEEER > BT REBEER T
ek ~ e F AL FER FPES > B Xk d
B %(selectin ~ integrin) & M & 4a fis + 75 %k 5+ selectin >
ICAM-1 > % X 3K B

AIMEAF— R A B X mia s E (TRER AR A4
RRIERE R FE e tafodi & > 4ll-4 ~ IL-10 ~ [L-12) > 154k
FERBFFRGTEHARBRA SN BEERGHE —ROHE
4 4 (4oDefensin) & % 7% 45 M (idae)* -

Bt MRS R REARR G m ik E N B(E2.1)

(—) AT £ 48 8% 5% % (proinflammatory cytokine)

B & AR BRI AR R R BB A 0 B R ik
(inflammatory cytokines) & #84t & F £ 1 mz 42 4k 44
network » £ B 3f 45 % R EAS & B4y 1R - MR R 4 HF
MEZAE  STRHEBORL TREREERE X miRsE
(anti-inflammatory cytokines) ¥ 3T 2 ¥ 42 kg E 2 M eyt &

ot o RGA B AR KRB 61842 o AT K A 8 F 4o IL-118
ETNFa » =T pAfe Af 25 % 8 2% 2 B 6o+ 2k i (bronchoalveolar
lavage fluids; BALF) ¥ ] 855 38, > 4248 R Av 383 X R JE 69 %
A0 AT RMASH —_FF NG

1.4 — @ b i & (IL-1B)
IL-1B-T ARk 2 9ABIL R FE A > WwHE N\ G %
Mk (IL-8)%2, Bt E &-1 (MCP-1)®, RE=%

11



tmfE X REE a-1a (MIP-10)%* o pr A IL-1B 2 % % RE
3 X e F 28R JE (inflammatory cytokine
cascade)ty A% o 3F %A K BA w45 HAEARDS B3 4
BALF 2.;% i /& (edema fluid) ¥ =T sA 45 38T 4 X aa s &
WA o B ds i IL-1B 2 4 5 ARDS & 4 3 3
% 4k HE 04 £ B oY tm ik 5000 ) BEIL-1 B 4 B B 45 4 04 3
4 (fibroproliferative) & E #& 4414 3% i@ 42 (epithelial repair
processes)’’*® o g R 5 4L B T IL-1B 3% i 3R & M %
B ARDS ) 7 275 32 & 4 (pathogenesis)ik A 18 % & £ &
T A

2. 1% % 3% 38 B F (Tumor necrosis fsctor-alpha ; TNFa)

ABAAIL-18 > TNFoub & — B R & £ o9 AT 5 X a8k
¥ CHRSCE S iR A £ - £ARDS BE )
BALF & &= 2] 2| TNFa&y #+ % » 1275 55 F L TR 8% SL ey &
40203, 1o 2 2538 1 ARDS % % 2 BALF ¥ ¢4 TNFa ¢ 75 7 28
W—B L 0 3R 69)IE E RO F 491K R f e (lung
compliance and severity of hypoxemia)#y & 4 # % A B
%o 5T A TNFa%tARDS % 7 8778 8148 M % 5 & 4 4 #
& o pr ATNFoay ) € #4030 & M4 X RARDSH 2 48§ £
Zdy o



epithelium

Figure 2.1. The cytokine network between the different cells.

3. AL F

& ISR B4 & A X R BT Polymorphonuclear
Leukocytes (PMN) #t & & ok ¥ @ iR R EiZE - &5
eIb 2 AR Tt e & £ R F FPMN#/TRE R = HAEA
(recruitment) o ABILE FT UG 5 & =4 * —FE=2
a-chemokines (CC) %sMCP-1 > H 4 B 7T 2L 3] 3% B3k
(monocytes)~ Tcells~ £ttt G a3k (basophils) & =€ 47 4
M & 3§ (eosinophils)®™ ; % 4+ —#& % B-chemokines (CXC)
4o A\ & a8 %1L-8 (in human), KC&MIP-2 (in mice) -
A — RG] FHIKGABIEE T - IL-8T b AFAM AL E "4 40 i
B bt i E OO0 Bl W R K3 A EARDS &
2BALF ¥ 4% X2 &IL-8%% - KC~MIP-1 & MIP-2 &%
JE R KB AR AL R 70 s EHe ERY X
E4&HKC ~ MIP-2& MCP-1 @it Saidfayss S ey

13



(=

68-71 bm@ﬁ%@&*”m%MMﬁgwm’@&&@&
BHo B AR TR, L EARDSH B A

4. %~ awmhnsE (Interleukine-6 ; IL-6)

IL-6% — 8 S MR X 6y & 4545 A AT 45 BT XA
LA A M1 B BALF A5 K E89IL-6- 3t H 35 4 4%
B R ¥HEE AIL-68ARDS - g iz (sepsis) & £ 4% (trauma)
BEWMAETERAMN T o B AR HIL-66) K B ey
#] B F(promoter region)&y % A4 ( polymorphisms) =T L4 g,
VIL-689 itk B 0 3t Bk D ik om E AR &S R B
B Fe s o P AR D S K RRYIL-6 & & o A B AR
ZPEAE K A8 MR A B TAAR -

LR K min ik

Fimfe s EF B A ROER  ALHHARAALE
%%ﬁ%~ﬁ””’wam%%%xﬁﬁaﬁ%@ﬁ’ﬁ%q

EFA GBI R e E RG BB R ERO IR B ATR
W MABERTRGEMRFHENERIE Rmiok
(endogenous cytokines)ay FEx &, 7E L X ey tm ik £ 0o 4
SREFEERBEAEG TR - BATRSE B b X taf
EAIL-10&IL-12 » ;AT 2344 -

1. % + & % it % % (Interleukine 10 ; I1L-10)

IL-10 & —#% B A anti-inflammatory cytokine » & &3 #|
ERBEREANER BT —LwpiE (TNFa-
GM-CSF -~ IL-5 ~ chemokines) & —#& & £ % X i@ Z &k B,
ey E(NOS)® o £ ERIL-10 AR eyt tm i b 5 5 %+
IL-10 T 4 4 2 sk 3@ 441 7% % (atopic diseases)uy #k f %2 -

IL-10 R 2 #p 4| TNFa & chemokines » &, & $H 34| A 8 4

14



J& % & B%(matrix metalloproteinases) © &sMMP-9 » H & 2% 3%
A % (lung parenchyma ) ¥ & 38+ 4 4 (elastin)®™ > M IL-10
o o 4 8k 30 B BB 4B & & B (tissue inhibitors of MMPs;
TIMPs)&y# » RD I RGP IRE RO GFE

2.% 1+ =& wp s £ (Interleukine 12 5 IL-12) & % v9 & 4 ik &

(Interleukine 4 ; IL-4)
IL-12 & 94 M ey2EE Thl cell ey & & 3FE#ETh /

Th2 & F45% « £ P IL-1240lL-4 4> %] £ Th14a Th2 4§ 546 A
/B o E AR PR R M S0k R AR R #) % 9% R (innate
and adaptive immune responses) > IL-12 7] % 2| Th2 %= fig 7
ikt IL-1084 = 842 41%° 5 IL-123% 2 8T F 48 X R JE 69 5
e B A ] B AR E® o IL-12 7T 45 IFN-y 5224 B T e i 5L -
ATWIL-12C 8K £ ABRENER  RERLEAREY
FHRE (20 F 2% B 2 BEUR R AL P At B b3
AR D o BTl % 51t ATh2 cell E ZIL-4e 15
A o BIL-12 & IL-4+T A ra B TNFagy 4t > i @48 & 1
B RERBEOIESE o HCREHIL-4RIL-128Y 5k 4 2 RS X R
G EH— IR e

=)— AALE AR IR R R

— AL RAEAE D LR b — AL R AR EEA(NO
synthases ; NOS)gr#l it ey - NOS A —# R E W BEHEEE
(isoenzymes) > calcium-dependent (cNOS)( X #& 2
endothelial constitutive NOS ; ecNOS) & % 35,78 4% 4& 7L &
NNOS#o 4a i 32 % £ 35 35 89 NOS (cytokine-inducible NOS ;
INOS) - ctNOS A $f it 6 #3547 & R AR E B &) do Ay &2 4] &)
% ¥ 5k (neurogenic pulmonary vasodilatation) ~ & % #&7&
(bronchodilation) & % 7% 9 28 8 °%* - 12 & & B ¥ 84cNOS %

15



ALI B B ok R Rk 8 69 % 0 48 R 8y INOS 8y & 387 & T
5 ¥ b3 B F(docytokines - bacteria & LPS)® o v 4 &
3K B B o da B AL i X 2 F S 2 WINOS R Ap
& % N0 -

P %ML 0 ALIRARDS® &% 4 A K EWNO #
% » £BALF ¥ 4 % & nitrites/nitrates $ ARDS & % 2 4 /5%
t9%87% 4 BEAKALI S ARDS & 4 BALF 2 NOINOS & # 2 %
EHABHH RS-

(=9 )NF-kB B AP-1 42 fifi 3R 45 X R & 64 B %
TR R B RBRT @A L F S ik AA

BB F - 248 K48 B 09 B 2 2 BINF-kB R AP-189 38 3%
103 s e X ATt E S R BEL B
NF-kB-inducing kinase(NIK)/Z 1t > NIKX & &IKK-B&y %1t
(#4 8 1t) » M IkB(Inhibitor of NF-kB) &4 4 & 1t X % 2] IKK-B
(inhibitors of IkB kinase-B)&y /& M3 A4x » —12lkB % |5 8%
1t > IkB ubiquitin ligase =T #% &% B& 1t &4 IKB 4% _E ubiquitin ) 2
#% > B BFNF-kB= 2] IkB ey s B2 1644 > A BANF-kBm #45 A\
A% 0 #: ENF-kBaypromotor » 1% BB X T seg &
#3"%" « £ NF-kB knock-out mice#y §5 + » # & %%
2 B4 H Bk + £ % %% 4 #(impair host defenses) » 1%
#F#NF-kB knock-out mice43 2| 7 & dn j% (septicemia) » & sk
& RIEHINF-KBEAL 6 2642 #7458 R MR R Q3SR &
26y e BB ERBELT Y E R REBE L
Mitogen-activated protein (MAP) kinases pathway#s 4% 2
#9p38 MAP kinase pathway'*'% o % &3]\ 5> F#4p38
MAP kinase#p#| #] » 4w SB203580, SB 239063 % RWJ
67657( 2. 40 &y cytokine synthesis anti-inflammatory
drugs ; CSAIDS) » T A /& i% 84 & 4135 % RE - p38uy i
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it &1 AP-1 complexit | 4 fi A% Y > 7HILAP-144
promotor > i ;&AL 2F % 5 % 48 B 64 £ B "% pr 43 5 NF-kB
B AP-18BF 3028 % R FE 64 415 48 % 69 B 14 -



=% HHEFE

8 R
1~ Fgth
RFAFAHAZBALB/IC /R A 6 BRERRA > BERMETE
BE) M P e
M # & LPS (Escherichia coli, 0055:B5)8% & Sigma Chemicals
(St. Louis, MO) -

3~ AP 5

AE L ")) 3] B &4 5%
Acetic acid MERCK 100063
Acrylamide Bio-Rad 161-0101
Agarose Seakem 1-800-341-1574
Albumin Sigma A-4919
Ammonium persulfate Bio-Rad 161-0700
Bis-acrylamide Bio-Rad 161-0201
Chloralhydrat MERCK K24127725
Citric acid Sigma C-0759
Coomassie Brilliant blue Bio-Rad 137385A
Eosin Sigma E4382

Fetal Bovine serum Hyclone SH30071.03
Glycerol MERCK K22855994
Glycine MERCK K22855994
Griess reagent Sigma G441-10G
HCI Sigma H-7020
Hematoxylin Sigma H3136

H.0O, Riedel-de Haen 18312

Ketamine MERIAL W099062B
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LightShift™

Chemiluminescent

EMSA Kit
Methanol

Micro BCA protein Assay kit

Nuclear Extraction Kit
One-step RT-PCR kit
Paraformaldehyde
PBS

Periodic acid
2-Propanol

Schiff's reagent

SDS

Sircol soluble collagen assay

Sodium nitritre
Sodium metabisulfite
Sodium iodate
TEMED

Tris

Triton X-100
Trizol

Trypan blue
Tween. 20
Xylazine
Xylene

4~ HLa

HLRE & A%

Mouse IL-13 ELISA kit
Mouse TNFa ELISA kit

PIERCE

TEDIA
PIERCE
Panomics
GeneMark
Sigma
Sigma
Sigma
Sigma
Sigma
Sigma
Sircol
Sigma
Sigma
Sigma
Bio-Rad
USB
Sigma
Invitrogen
Sigma
Sigma
Chanelle
TEDIA

89880

MS-1922
23235
AY2002
RPO1
P-6148
D5652
P7875-25G
19516
S5133-500ML
L5750
S1111
S2252-500G
S-1516
S-4007
7-759B
75825
16H1421
15596
T8154
pP2287
LA1136
XR-2250

i

eBioscience

BD



Mouse IL-6 ELISA kit

Mouse IL-4 ELISA kit

Mouse IL-10 ELISA kit

Mouse IL-12 ELISA kit

Mouse KC ELISA kit

IkB % IkB phosphorylation Ab
p38 & p38 phosphorylation Ab
ERK & ERK phosphorylation Ab
JNK % JNK phosphorylation Ab
ICAM-1 FITC Ab

VCAM-1 PE Ab
Streptavidin-HRP conjugate
TMB substrate reagent set

eBioscience
eBioscience
eBioscience
eBioscience
R&D
Cell signal
Cell signal
Cell signal
Cell signal
eBioscience
eBioscience
BD
BD

B &k 45T

6 1R%B
®RE L

o~ #M
FHAM LA %)\ 5
Iml ¥R E 44+ Top plastic syringe
23G Needle TERUMO
15 ml g% NUNC
50 ml #.o % CORNING
0.22 y m filter Millipore
Coating slide Microslide
Uncoating slide Microslide
REL K Kimble-clark
3mm filter paper Whatman
PVDF membrane Immobilon-p
Nylon membrane Hybond-P

20
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997801D
8-0000-560302
25330-50
SCGPS05RE
5126

5156
2F083B86
3030917
IPVHO0010
S/1282/7307/98/03
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ZaH ki

TRMEIER

Miniprotein Il Cell 165-2940, Bio-Rad
Bio-Rad Power Pac 300 Power Supply

ERE T Mini-protein Il Bio-Rad, U.S.A.

oA e B4R Becton-Dickinson Immunocytometry system,
San Jose, CA, USA

EECEW-S- Vortex mixer, model VM-1000

% B ) 48 Tomin, Taiwan

= 3R A R A M Himac CR 21F, HITACHI, JAPAN

R B AR R A

Beckman GS-15R, USA

B A KUBOTA 5010, JAPAN

BAL S NIKON Type 104, JAPAN

e X-F A& D company

-20°C % Rk 44 SANYO, JAPAN

-30°C 4k k48 Medical Freezer, SANYO, JAPAN

-80°C 4 R Kk 45 REVCO, GS Laboratory Equipment
ULT2586-9-030 Asheville, N.C., U.S.A.

B & Rk 24T FIRRAR DYNATECH Laboratories, Great Britain
R ¥ sk Est R & B Mastercycler personal, Germany .
BHBES Wintvcoon, Chin Tycoon Enlerprises Co.LTD
BT K Modulab
o BR 3T 8 3 MARIENFELD, Japan
B R BLIE A Labconco Corporation, Kansas city, Missouri,

U.S.A.
Cytospin KUBOTA , JAPAN
ME 5 KINEMATICA, switzerland
KR E kA HORIZON 11.14, Life Techologies, U.S.A.
Milli-Q Wellbond science CO., LTD

7~ SR B
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7-1 ~ 45 38048 Ak, 92 L 45

F X % 2 % 2=
44Rjt  Lonicerae japonica thumb. 10
i Forsythiae suspense thumb. 10
BT Menthae Haplocalycis Labiatae 4
#l3+#  Schizonepetae tenuifolia Benth. 4
K a3  Glycine max L. 5

(Semen Preparatum Sojae),

HE Glycyrrhizae glabra L. 5
1EAE Platycodi grandiflorum Jacq. 6
#Ar ¥  Lophatheri Gracilis Gramineae 5
4%+  Arctii lappa L. 6
B Phragmitis communis L. 10

7-2 ~ B
FEIREE A ERERR AT > GEARLT:

44 fE(Flos Lonicera) & 45 4% (Radix Platycodi) #y#% sk, &
taky > 13120 B a5 . 47 (Herva Mentha) & #] 3k (Herba
Schizonepeta) A #8281 ERR 5 7% 60 0 S ERBEH
Ao BEENREREELTNEPERS  RAKTHEL =
R BRI BREKERLRER > BIEXRERE - BER
BB RHANRBARAEE > BRSBIERBERRREEY
g HER AR BHiBteih o LR M B KR b i
BE o BRIV ERBEKRE 0 ABR A Ml ER L RILE %Jr
R zﬁéﬂ%%’%ﬁk& 100 mg/ml » £ &6 7-30°C A48 T A > A
NERERA

b7 5’]‘}%75’%@}%’7 B b BF o AP TR K P dR s 0 Bk
> 6000 #% - 30 548 » Bedi k& 0 A 0.22  Filtor 45 & #1808 -
RABER ERIMPERSRELE  HERE X BHF
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& 100 mg/ml » 566 -30°C ok A > ANt TR A -

F_8 ik
1~ LPS F48 M X Rx o XL
1-1 ~ £.% W#E4E (intratracheal inoculation)
(1)~ B 5
Fi.B% %) ketamine :xylazine=2:1>F & # 1X PBS
W10 HERL T4 0.24-03ml 242
BRRE ©
(2) 55
N B B AR X R AT RE RS 6 TAE
&t 2 FRBEBIHRIEEE BB K DNET
Pl de iR L & F A& T R E /N R&FIE - %
B4 B4R HE S0 I LPS (1 mg/ml) o £/
RRAN LPS ik > 4t g B HRRMMT > HirE
o NBARFAEILKE 1 541% 0 ENEEATR
Mo HE|IRARFBEE -

1-2 ~ ik ik
BRI RRERE] 0.3 ml/ & £R N RfEI T 0 A 43R
ATHARBFEAR L > LA T5% BAFE E BRI > AR T Y
HRERBARIL > RBIR T EIRA L o 24 1 ml 45 =ik
) 1mls EA eppendorf » FHEBHE 1 &g
2 4°C > 3000 rpm > 20 44 > WK LR 5 3-4
eppendorf - &2 100 1l - & & K EFRAF#-80TC -

2 XA RIRIP IR a2 AR
(1)~ 3B 2
0.5% FBS/1xPBS
1xPBS 50 ml
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Fetal bovine serum 250 ¢

(2)~ F 5%

R E IR AL RN BRI
Bl RAMRBARE - TE%BHEHELEFRE BT
SAE MNES) R8T B o de AR R SRR AL A JE Hr B
RERE  THAETLOEE 2B ART EHE
BB RS FEBEREARYME— Mo iEA 0.965
mm &4 polyethylene Tubing K34 + 25G &4 4138
BEOCRANOScm AR BREEETECART
F o g% A 1 ml 0.5% FBS/1xPBS a4t 1445 k4t
5B 1212 4T MR E LM X K 0 AR
o tb R B = R4 0 BB BRARE KT o Bie R S
— % 1ml0.5% FBS/1XPBS ty4t% > & BAaTitiay
B oo 45U By ek (% 1.8 ml) > 221200 rpm > 4
T 10 psgses o W& LFRN > -20CH#AF © o
K& Ao 1 ml0.5% FBS/1xPBS 4z &% o

21+ R MR P I AL 4
(1)~ S 2

Trypan blue # £ 4 1% A 40 ¢
1xPBS %20 4|
(2)~ 5%

B 20 | miieid ik 2 eppendorf > oA
20 1| 1xPBS Ffu##£ 4 1Z 49 Trypan blue » 3448
4-1% LA hemocytometer st E mpn 4 8 -

2-2~ AERRIPRR P A Ik s E
(1)~ X8 % 4%
LiuA % LiuB

24



(2)~ FB5

B 100 1| % /.8 A i %ok > LA cytospin 4%
BT 23 R MR iR R 0 R 3i: 0 M Liu 2
e o m3mey LiuB rx B EHA 0 ER
90 sec’ A& K2k BH 6 7Hay LiuA 2% 40 £
RRRRACRELREZALBEALE R 1 »
4% 0 LB RUKIPIRIE RS 0 AR ke (400x) 4%
2% 100 18 & s 3k 4m f 4828 > ST E A6 89 E kb >
REXREMBT AR T @B  FH458
IR BE A -

3~ skt ez mipB i (Hematoxylin-eosin stain )
(1)~ AEE 5
4% paraformaldehyde

milliQ & 500 ml

paraformaldehyde 49

NaH,PO, - 2H,0 69

NaOH 29
(2)~ F 8k

MBI R HAE BRI RAETRT
#% > 7 4% paraformaldehyde B & &A% 77 o &8
X BB AR EIZHE 2 R #375% 0.5 mm
BE®ER  #BXEENER L RGERBENF L

4 -~ Nitrite 2R
(1)~ XA R

Griess reagent
Sodium nitrite
nitrate reductase

25



NADPH
(2) %5

% /e sample #2 nitrate reductase (610 mU/ml)
& NADPH (170 mmol/L) /&4 > BN E /= N6F >
24 sodium nitrite — % 7| #% #2414 % standard> &2 100
wl Bl kg o m AN % & Griess reagent 7 96 7L
FEMEH > - E 15 448 0 L ELISAreader 7k
& 540 nm 44 :8] Nitrite ;& & o

5 -~ ELISA %»#F (Enzyme-linked immunosorbent assay )
(1)~ RXB 5
a ~ washing solution : 0.05% PBS-T #y &% /&

1XPBS (PH=7.4) 500 ml

Tween-20 250 ¢ |
b ~ coating buffer &j&e % ¥ % :

Na,CO; 1.59¢

NaHCO; 293¢

D.D.H,O (##i®) 1000 ml

¢ ~ blocking buffer :
3% BSA (3 gBSA/100 mI D.D.W)
d ~ stopping buffer
1 N HzPO,
(2) 5%
a~ Ag (Ab) & coating buffer &z sz, 2 £ g/ml > 22 50
l/well #u A 96-well assy plate » 4°C T# & —i% -
B EER (TAEKER A& —#0 -
c ~ s A 3% BSA blocking - 100 g l/well %% 1.5-2 /s
=)
d-~ 4842 > 3832 > 2L 0.05% PBS-Twash 3 &k » 3534 -
~ Je el Ab (Ag) 100 ¢ liwell » 37°C (RT)» 2 )

(ox

0]
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BF

~ fE)3E > 4835 4 0.05% PBS-T wash 3 =k » #12;

~ eAn=3 (100 ygliwell) > 37°C » 45 5-4%

~ gl o a8z 0 2L 0.05% PBS-T wash 4 =k » 353,

» #m SAV-HRP (streptoavidin- Horse radish
peroxidse ) 100 11 (2w glwell)» 28 T4 % 30 4
4% - SAV-HRP (1% BSA dilute 1000x )

j~ 33 E 0 22 0.05% PBS-Twash 5 %k » 5%

k ~ Au substrate TMB 100 ¢ l/well » 2 & #5458 -

| ~ A 50 ¢ l/well 1 N H3PO,4 stopping

m ~ & ELISAreader 450 nm T3 OD & -

o «Q —

6~ &k a i
6-1 - Bk G H# i
(1)~ B H

Buffer A Mix :

1X Buffer A 1.65 ml/%
100mM DTT 16.5 ull%
Protease Inhibitor Cocktail 16.5 u /%
10% IGEPAL 66 w1/ %
Buffer B Mix :

1X Buffer B 147 %
Protease Inhibitor Cocktail 1.5ull%
100 mM DTT 1.5ull%

(2)~ F 5%
N BAE B a8k v A 1.5 mlgy Buffer A Mix4z 354
16 BRKENS o480 2147850 xg > 4Cax10 4
8 ki bFR BENAKLE > w250 18y Buffer
AMixig 3 g4 » B AKLE1S 54844 15000 G » 4°C 3k
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3 msE o F EFE KR > B w150 w1y Buffr B Mixi¥ 44
pellet » vortexing 10 #» » 2k 4% 1% eppendorf tube - 5%
Akt > #] A rocking platformi% %200 rpm > 2 /NBF o
#4°C #15000 G » 5 448 WM& EFERBPZ RAIFT
£ #ynuclear extract » 7% 7-80C -

CEAHRENTE
(1 )~ REH

Working reagent (Micro BCA protein Assay kit ;
PIERCE)

(2)~ F 8%

B BSA 70 1 122D.D.H,0:2 45 #%4 £ iz, 200~40-~20 ~
10-5-25-1-0.5-0u9g/ml BSAZ &% » BRARFEEE
B2 R Htean 150 11> smA 96 well plated » g1 150
1 Working reagentig& 4> #% 30 #>37°C 2 /J\& > plate
reader OD 570 nm&E Bk L) TIRRE -

6-3 - SDS-PAGE = % & % &k
(1)~ XE 4
#2 A7 - 52 (separation gel)
30% acrylamide & 0.8% bis-acrylamide 3.3 ml

1.5 M Tris-HCI pH8.8 2.5 ml
10% SDS 1.0 ml
D.D H,0O 4.0 ml
10% ammonium persulfate 0.1 mil
TEMED 0.005 mi

= 2 1352 (stacking gel)
30% acrylamide & 0.8% bis-acrylamide 0.67 ml
1.0 M Tris-HCI pH 6.8 2.5 ml
10% SDS 0.04 mi
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D.D.H,0 2.7 ml
10% ammonium persulfate 0.04 ml
TEMED 0.004 mi
& 7k 1% (running buffer)
0.025 M Tris-HCI pH 8.3
0.192 M glycine
0.1% SDS
i #¢ 4 & (4X Sample buffer)
0.25 M Tris-HCI pH 6.8
8% SDS
0.02% BPB
30% Glycerol
7 &, 7% (Stain buffer)
0.25% Coomassie blue R-250
10% acetic acid
45% Ethanol
i &, ;% (Destain buffer)
7% acetic acid
25% Ethanol
(2)- $ 8
NEERHT B RE AN A AT E AR B BEE v
AV 2 methanol 7 B 81 2 Rk X R @ o FFEEEIR &
# methanol » & ho A &2 8% 3 3E 47 % AR (comb) o
MR G S R E e 0 B MR ROR A4 0 7 100°C T Ao
# 5 45480 B a8 well loading 10 1| 894538 % & 8 &
Ko @E 120V 1.5 N ERSA o BikT R 0 AR
W AR AR R e HO0CTER 3 i H
U ERERHT F o
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6-4 -~ B EEE
(1)~ B H
#h 7& 42 187%  (transfer buffer)
0.192 M glycine
0.0013 M SDS
10-20% methanol
0.025 M Tris (pH 8.3)
FeEr
0.1% amido black
45% methanol
10% acetic acid
ML &R
50% methanol
10% acetic acid
PBS
0.8% NaCl
0.02% KCI
0.24% KH,PO4 (pH 7.2-7.45)
PBST
PBS #h 4w 0.05% Tween. 20
(2)~ 58
3% 7 a9 SDS-PAGE B g2 #2 methanol AT & 2 &9
PVDF membrane ;2 # & ‘}%%@T:‘&‘# 10 542 - #5538 PVDF
membrane - JE 4 E 5L M B A T kAR T > 32 100 mA
@Eaep 1 /8% - PVDF membrane & # 5% non-fat
milk/PBS > 4°C T# 58 & - Bx f PVDF membrane » £ PBST
Fk 3R5 NERE 0 huNEN PBST @88 HE L (—
RiAE)  3TCFRE2 )i - PBST % 3k 5 548 - luA
W= kb STCTFRIE2 ek PBST %k 2 k4 > PBS
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Fk 2% BEECLKt 26 -

6-5 - Electrophoretic Mobility Shift Assay (EMSA)
(1)~ REH 15
Oligodeoxynucleotide
NF-KBp (specific probe)
NF-kBc (specific competitor)
6% Nondenaturing polyacrylamide gel

10X TBE 1 ml
30% Acrylamide 4 ml
80% glycerol 625 ml
Water 14.375 ml
10% APS 300 pl
TEMED 20ul

Binding Reagents (Light Shift Chemiluminescent EMSA kit)
Transfer binding reagent
0.5X TBE buffer
Detect Biotin-labeled DNA Reagents
LightShift Blocking Buffer
LightShift Wash Buffer
LightShift Stailized Streptavidin-Horseradish Peroxidase
conjugate
LightShift Substrate Equilibration Buffer
(2)~ F B
% B 6% Nondenaturing polyacrylamide gel » &5 f &
¥ ey5% 20 1 1 binding reagentfe A 5 1 189 5X Loading Buffer -
loading % 120 Vi % 90 % 4% - #% Gel B i 44 # & %] nylon
membrane > membranexi 120 mJ/cm? & E# 254 nm UVE T >
B4t 2 4 o #5822 8% 20 ml LightShift Blocking Buffer » 412
Wit % 15 54 - A #% LightShift Blocking Bufferfs| iz » o A
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conjugate/blocking buffer solution » 412 ¥h.3% %, 15 548 - R
iz Fay A %M 0 2L 20 ml 1X wash solutiondZ &% % 4 &
FBRFERD nbE o 2% B E Fhoa 30 ml LightShift Substrate
Equilibration Buffer > 412 #.3% % 5 448 - 2|42 1% 4% LightShift
Substrate Working SolutionZ e+ » RE 5 n4E - £z
Working Solution > # B #® AN BB &AW > B H % 4k e Working
Solution:& 4T R -

7 ~ RNA 5#F
7-1 RNA B
(1)~ RE H
Trizol
Chloroform
Isopropyl alcohol
DEPC water
(2)~ FBR
WoONB A E > 826G 4 FHEDS 54 A 0.2ml
Chloroform » $# % 15 4-4% > 12000 G 15 542 4°C » R L& & »
s 0.5 mlisopropyl alcohol *%E 10 »4& 4°C > 20000 G. 20 %»
58 ACHES FRLER WERHEMABE L 0.7 m 100% B+
#2 0.3 ml DEPC water % > 20000 G. 20 448 4Catw > £
Lt #F&k > % Flow 87 45 442 > 2L 20 4| DEPC water &7 > 8]
RNARE > AERLRERE 1u9/ml-

7-2 ~ One-Step RT-PCR
(1)~ RE
One-Step RT-PCR Kit ( GeneMark)
Nuclease free H20 15.6 1|
RNA temple 0.6 «l
Upstream primer (50-100ng/ 1) 0.6 ¢l
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Downstream primer (50-100ng/ ¢ 1) 0.6 «l

(v & 3.1)
5X Reaction Mix 6ul
5X Enhancer 6ul
Enzyme Mix 0.6 «l
Total 30 |
(2)~ F R
First strand cDNA synthesis
1 cycle Reverse transcription 50°C, 30 44%
1 cycle M-MLV RTase inactivation 94°C, 2 442

RNA/cDNA/Primer denaturation

Second strand cDNA synthesis and PCR reaction :

35 cycle
Denaturation 94°C, 30s-1 448
Annealing 55-65°C, 30s-1 4-4%
Extension 72°C, 30s-3 »4%
1 cycle Extension 72°C, 7 »4E

7-3 ~ Agarose gel electrophoresis

(1)~ REH 15

Agarose gel 1.5¢

0.5x TBE 100 ml

10 mg/ml Ethidium bromide

6x gel loading buffer
(2)- %8
1.5 g &) agarose > BN > [REFRBE T O > R 2R

B BGERUEE 0 B 1.5 54 BINT R TEE C B8 A
0.5x TBE % #757% - B 10 | DNA Sample /v A 2 1| 4 6x gel

33



loading buffer » juNE kB A g+ - 100V 1 aF - Bl ok
Bk A Ethidium bromide 30 7448 AR AKF TR & 10 4
s8> AUV ks itda i -

Table 3.1 Oligonucleotide primerdesignation for RT-PCR analysis

B-actin 5’-TGGAATCCTGTGGCATCCATGAAAC-3’
5’-TAAAACGCAGCTCAGTAACAGTCCG-3’
TNFa 5-AGCCCACGTCGTAGCAAACCACCAA-3
5'-ACACCCATTCCCTTCACAGAGCAAT-3'
IL-18 5'-GCGGACTACTATGCTAAAGATG-3'
5-GTTGTGITGGTTGTAGAGGGCA-3’
IL-10 5’-GGACTTTAAGGGTTACTTGGGTTGCC-3'
5-CATTTTGATCATCATGTATGCTTCT-3'
INOS 5-AATGGCAACATCAGGTCGGCCATCACT-3'
5'-GCTGT-GTGTCACAGAAGTCTCGAACTC-3
COX-2 5’-GGAGAGACTATC-AAGATAGT-3
5’-ATGGTCAGTAGACTTTTACA-3
TGF-B1 5-GCGGACTACTATGCTAAAGATGT-3’
5-GTTGTGTTGGTTGTAGAGGGGCA-3’
MCP-1 5’-ACCAGCCAACTCTCACTGAAGC-3’
5’-CAGAATTGCTTGAGGTGGTTGTG-3’
MIP-2 5-GAACAAAGGCAAGGCTAACTGA-3
5-AACATAACAACATCTGGGCAAT-3

8- miit Z R B EmiL At R EWHEME

N BB 7% 4a i (RAW 264.7 cell line) ~ AZE M35 L & 4a it vk (A549
cell line) & A#a/ E "% 4a e (THP-1 cell line)# & American Type
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Culture Colection(Rockvlle - MD) - DMEM - penicillin » streptomycin
& fetal bovine serum # g Gibco LifeTechnologies (Gaithersburg -
MD)- RAW264.7 & A549 ez A& 48 Dulbecco's modified Eagle's
mediurm (DMEM) » f THP-1 % fa 3% &4 RPMI 1640 + > Witk
&4 H 10% FBS - penicillin (100 unit/ml):x & streptomycin (100
ug/ml) & » E# 37°C 4% 5% = A bmbafi3sdaF - MIFEE A
American Type Culture Collection (Rockvlle - MD) -

(5 x10* cells/well)f& 7 96-Wellplatessz & - A PBSi
oo AP BEAg 1N > BAv ALPS (1 ug/ml)flissm e > [8 & 3E
% - tAphosphate-bufiered salinc (PBS)i k14 » & 41E B 24 /]N8F o
e AMTT(3-(4, 5-dimethylthiazolyl-2)-2, 5-diphenyltetrazolium
bromide) > 4 /8% » B oA 20% TritonX.100 (final 0.5% )% 42 %= jes, -
# 96-well platesi A spectra MAX 340 (Molecular Devices >
Sunnyvale > Califomia,USA) > 22 570 nm 8] & %& (& 41k -

9 ~ 4R IMBN F R AE R # Z Ay 2 #7 (High Performance Liquid
Chromatography)
4H¥H R P9 4R 434 (501 #) % Chlorogenic acid ~ Luteolin ~ acrtiin
B Hesperidin /£ & & 4 #7 © LA & 20R A8 & #7 7% AT RN B 22 RIE
% 2% A8 /& #71%  Hitachi D-7000 Interface , L-7100 pump , L-7455
DAD , L-7200Autosampler - & ik 48 & #7454 © /& 47 % 4% : Mightysil
RP-18 » GP 250%x4.6 mm (5 m) » %48 :
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Table 3.2. The time and partition of solvent
Time(min)  Acetonitrile(%) 0.3 %H3PO,4 (%)

0 10 90
45 25 75
55 70 30
60 10 90
65 10 90

ik s Aimligég ARBIEK - 350nm EAE 10 pl
2o EE  BReEL % 2 Chlorogenic acid ~ Luteolin ~ acrtiin &
Hesperidin 42 #£ 7% % - R &ERZ AL  REL=RE4 059 £
A A 10ml 89 70 % MeOH - Eiri@id X & % #% > 200 rpm > 60
DEERER 0 BB B 70 % MeOH £ £ 2 10 ml > H 4 785 1 ml
EAEZESmM Bl FR® 045 pmiEBEEERIR

10 ~ THP-1 E M tafin ¥ AD49 E &k fmfn ey it 2 /1 o

Mt 2 F B £ 252 A human monocytic cell line THP-1 # E & %
B F SR e M Z S £ 4 » THP-1 cells 3% 42 RPMI containing 1%
FBS % 5 pg/ml calcein-AM (Sigma Chemicals, St. Louis, MO) 4
37°C F 30 %44% 0 %5642 & 69 THP-1 (Fluorescence-labeled cells )
P 1x10° cells/ml 5 3 4h 4% 5.8 89A549 cell (monolayer) 3% 4
6-well plates Fiw Atk & 1 /88 > ATNFa & IL-1B8 > 4 ) 6eF - 4%
A549 2 PBS# ==k & su 100 pl (1x10°) labeled THP-1 cells/well
(4:1 ratio of monocytes to epithelial cells) » # 37 °CTF k& 30 4%
4% o A PBS#sek = & o Biagcellsi 4 2 b 882445 (Axiovert S100
microscope ' Zeiss, Jena, Germany ) T BB 48 & 3t Bk A% & &Y 4a i 2L o
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1M~ R m iR R T2 5T

4% 5 x 10° {8A549 s e & & 6 well plates— % 7% » APBSit
—R > BTALL T EY— NF > B&%H 40 ng/ml TNFa = 10 ng/ml
IL-1B32 /w0544 - APBSZE == » & A trypsin solution (Life
Technologies)tr F 4 fie, » A K [F] & 4% £ 49VCAM-1, ICAM-1 148
(Becton Dickinson, Heidelberg, Germany)#1A549 4= a4 A — /s
85> B A APBS#%& —=k > 5 £ 1A 300N 8yPBS37#4k 4m i & sAFACScan
cytometer (Becton Dickinson)#4#7 » #k A 10,000 FE4a i » =
TH

12~ %3t ik

#] A Student’s t-testif 3t 547 » b S Akl £ R - T&E R
imeanstSEM % 5~ » pfE /) A0.0548, 8 B4t L e Ba st o
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%3 SR H LIPS A A X B AR AF A A R A 8
e A7
F— 8 RERELPSHERMIIEG L (the morphologic
damage of lungs exposed to LPS)

F B — BT 0 R EEE e9LPSE A B i 14 PR 3] A o 4a 8k B
RORE > dmadh AR B <2|LPS 824 0815 > TH&
B|RELPSIR B 3% o B 48 15 69 K RE 38 Jo > & B < BILPS % &
AR KR E » RAP T AR RS K ey SRk g 2 A e e A (1)
Wi BE e G B ~ (2)4e R 2R e B i N A i~ ()R B A B W
B E ak R S kS 0 iZE (kB 4.1) - ££LPS 100~200
Ho/kg 3B X BT R 28R & eh 3R X 122 LPS 200 ug/kg
FEEMXBTERRER TR ARE TN » &&ZMER TLPS
100 pg/kg % & 818 Al 69 R ©

%= SR CHLPS® R R G0 L (The effect of GGS on

the morphologic damage of lungs exposed to LPS)

EF ORIk bn BT BB 5 A5 o B BE RS0 0 B8

R (ke B4.2A) 0 & BT BILPSHEE & A T3R5 X RJE » Hd]
T LR B 3K 0 AT 3R 8 R B (1) A v R 04 4 R ~ (2) 42 il 21 & it 7L
Adid s Q) EMEHARMTRIRENESRG KR SHME
3% (4o B 4.2B) o HAVER T & B R 6942 4831(0.25 mg/kg

(C), 0.5 mg/kg (D), 1 mg/kg (E), and 2 mg/kg (F))t2 &£ B & F] 8%
RE MR ELPS #5924/ 8545 > A7 7T S0 F 2 B 38 4a 4k % 3| LPS i #
%o R E AR R R 63 e d B BAM B S ko AL AR e 4 E
AN E R REMONZHESHO0IKR FHMEE KL
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100 ug/kg Intratracheal administration
BT g

50 ug/kg Intratracheal administration 25uglkg Intratracheal administration

Figure 4.1. the morphologic damage of lungs exposed to different concentration of
LPS. Representative histologic sections of lungs harvested 24 hours after the

intratracheal instillation of LPS. Magnification x 100.
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Figure. 4.2. The lung morphology changes of GGS treatment. Representative
histologic sections of lungs harvested 24 hours after the intratracheal instillation of
LPS (B), or none (A) in mice, and oral administration of 0.25 mg/kg of GGS (C),
0.5 mg/kg of GGS (D), 1 mg/kg of GGS (E), and 2 mg/kg of GGS (F) in
LPS-induced lung inflammatory mice. Pictures are representative of n =6

mice/treatment group. Magnification x. 200.

40



L

e
]

ey

Figure 4.3. The lung morphology changes of GGS, HBX and Hesperidin treatment.
Representative histologic sections of lungs harvested 24 hours after the
intratracheal instillation of LPS (A), in mice, and oral administration of 1 mg/kg of
GGS (B), 1 mg/kg of HBX (C), and. 200 mg/kg of Hesperidin (D) in LPS-induced

lung inflammatory mice. Magnification x. 200.
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BAEAF R IR B — R R AR AT th s 550 P & O -
8 & #k(Xia-Bai-san; XBS) » WA B4R M3 T A A LB KA
71 % B BA-45 & % (Hesperidin; HES)i 4744k 1 B E&yLt
B B BR A SR RUE T A AR R UG R AR B R 24N BEAR 2K
R mBaHabA X EHRKE B2 REGRAL
WmAE%E (wE4.3)-

B8 M HLPSH M BGELANAENERRIPE
(The effect of GGS on the formation of high-permeability

edema after intratracheal instillation of LPS)

ARDS & & & i 3f & £ A& K & 6975 H iR 3% iR AT 3R K
B2 > Mgt T AR SReh it R A M S50k BT 0 T A B E AR IR
BHROERSERNEGRERA —BREZHIEE - KA
BETHOEERMBTRRNGEEOEHRERKRRAM
HHHRG S F - wEAAABET > EFEZR M E40.15
0.027 g - mLPS#% 4 R4 %24/ 854 - £40.24 £0.054
g’ M EEH I ANC0% > T RN A Fe 5 ke A
A o {2 B BB R R BlR B 64K 24 N 1% 0 AT e &
2% 40.22 £ 0.035 g (0.5 mg/kg 42#4%)~ 0.18 £ 0.022 g
(1 mg/kg4R#2%) ~ 0.17 £ 0.012 g (2 mg/kg 4R #m%%) > Fhp
T A M E IR I RMBUR I A AT R o AR AR
RN EGEREE L > wB4.40BEE T 0 IEFE R &M
RN &G G EE £0.21+0.071 ug/ml> @ % 2] LPS 5 #24
BB A P RR N E G ERE Y mA 054 £ 0.16
Hg/ml > {2 72 ) B 62 R R B IR R 69 4R 324N 5 4% 0 T AL 2|
BRI RN EGERERABROREIRZEMN TR 050+
0.04 pg/ml (0.5 mg/kg 4&#m#%) ~ 0.46 + 0.034 pg/ml (1
mg/kg 4 #3) & 0.43 + 0.026 ug/ml (2 mg/kg 4R #m#K) -
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Vlsy

9

ERAE BB RRNEO T RENERERRE &
FFLT LA ) LPSH B 3R i R Z 6975 th R 69K & > Mg
#eARDS 3 &5 X B A FE kG -

AT ] B LL B4R L ~ B G R R R HLPSH %
B G RemuaREERMOTRRNEOERE (W
45) BRBRIFURAEE F > ERAEBH 0 MG EHHER
EL BTy F 2 B b K

SR HLPS & a3 38 45 & A 69 IR RIR T 09 3R
z % % (The effect of GGS on the lung leukocyte

accumulation after intratracheal instillation of LPS)

E ORI RAT S X R B > My NI R B R ENE
M amik R % taasfiZE  RAgd /T PRFME
WRRET AR AR PR GAF I IRGFLE  MAKRE
FAERWMITS  WBTRRTHARKSAEESL e~ G haik
BEHRER > EAZMHERRETREZNALRATHE AR
Ko BHOREpLHF I REEXRBFEETHOERR
Fo ARV AP RR P R B FLABRERXREESR
T2 — - £BA6F B TE > EF R T eI aT R
&P R A VB e 3k 47 4 (total cells: 10.0 + 2.82 x 10*
cells/BALF) » Bi& b #ay ¥ i & 3k a9 5 4£(0.9 = 0.61 x
10* cells/BALF) » & f.4 1 4% $1LPS & 3% 4 A 30 5 % R 824
NERIR 0 T RBI R e ERAE R G| B P R AP SRR
P B B ME d) £ 2 A (total cells : 89.3 £ 7.4 x 10°
cells/BALF )» £, 2 % b 14 & s 3k B 2 46 B35 64 4m B, F 3% 518
(71.5 + 1.34 x 10* cells/BALF at 24 hours) » #% 5= 2 fh 2R
5 X R E B 4B Gy AT 0 A2 E RATE R R R B R
BIAR IR > MBI R R P IR BB A BB E R D
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Figure 4.4. The weight of lung and concentrations of proteins in BALF(l). BALB/c
mice received an intratracheal instillation of lipopolysaccharide and were treated
with different doses of GGS (n = 6) or naive mice received PBS instead of LPS
intratracheally (n = 6), and oral administration of different concentration of GGS in
LPS-induced lung inflammatory mice. After 24 hours, mice sacrifice and measure
the weight of lung (A) and proteins of BALF (B) as an index of high-permeability
pulmonary edema. Means + SEM. *P < 0.05 LPS-treated vs. Naive. **P < 0.05
GGS vs. LPS-treated mice.
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Figure 4.5. The weight of lung and concentrations of proteins in BALF(Il). BALB/c
mice received an intratracheal instillation of lipopolysaccharide and were treated
with GGS, XBS, and HES or naive mice received PBS instead of LPS
intratracheally. After 04 hours and B24 hours, mice sacrifice and measure the
weight of lung (A) and proteins of BALF (B) as an index of high-permeability

pulmonary edema.
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Figure 4.6. The cell counts in the BALF. BALB/c mice received an intratracheal
instillation of lipopolysaccharide or not (naive) and were treated with different
doses of GGS. Total cell counts [J] and Neutrophil cell counts [] of BALF were
determined at 24 hours after LPS. Means + SEM. **P < 0.05 LPS vs. Naive, *P<
0.05 GGS vs. LPS treated mice.
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Eis
=

e R B F R A76.2 £ 2.16 x 10° cells/BALF (0.5 mg/kg
4R 3 ~ 47.3 £ 8.91 x 10* cells/BALF (1 mg/kg 48 #m4%)
R40.5 + 4.72x 10* cells/BALF (2 mg/kg 4Rim4K) : @ P ik
G i Fk o) $F B & B B K 0 4064.5% 1.23 x 10°*
cells/BALF (0.5 mg/kg 4&#m# )~ 40.5+0.67 x 10°
cells/BALF (1 mg/kg 42#4%) & 22.6+0.51 x 10
cells/BALF (2 mg/kg 42 #m28¢) -

SR~ TR GRLBAE R FHLPSH A S A X 64 tm i
e b xS A MR FaENRMNE ES
#m (BATA) e P A hRGEE L 57248 mika
BatimEnekfia (B4.7B)-

b A R AT AT SR AL ~ B A BB R T AR
bR K P e A ERIR T 0 I B Ak o 3R AR IR 84 4
Mo i A B > PRIAAT 89 B B4R s L Ah 3028 R A B e 38 %
F o

4R 3 B HLPS 3 2 09 A8 4L B T 89 % % (The effect of GGS on

the expression of chemokines in lungs exposed to LPS)

A 3R KR T SA AR K E o 3R A8 2 R Y
wABILE T ¢ IL-8(A#) ~ KC(£ &) ~ MCP-1RMIP-2 - £
7T R B4.8F 2 & A MBI B F 9148 3109 B
1% ££E4.8A F - EFE AT RR T HKCEAR 1K
2(35.78 £ 5.23 pg/ml) » & £ A E P 1% $LLPS R 35 45 i 31 &4
#HRXRRE24 /w515 > KCoy 7 % 538/ (379.78 + 47.65
pg/ml) -+ & &A1 B B oA & #8211 mg/kgay SRR o AT
Tk ¥ e9KCH & £ 69 F £ %]295.81+4.41 pg/ml

AL F) B BT A 3R 4 4% 0 4 BR X mRNA » 2ART-PCR
o X 5 sh =AML R F (MCP-1 ZMIP-2) #4736 ¢ >
7 E4.8B > B3MCP-1EAMIP-2# E % £ R AR EH 12
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Figure 4.7. The tatol cell counts and neutrophil number in the BALF.
BALB/c mice received an intratracheal instillation of
lipopolysaccharide or not (naive) and were treated with GGS, XBS,

and HES. 04 hours and E24 hours after LPS.
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WLPSHE > sFAREWNLRBRE R > EREB/EMIERH
1% > MCP-1 & MIP-2¢y (k3R & A #% BRIty %> L H ZMIP-2
A PHEE -

FoNE SRMMCHLPSHE 6 X RV X ey m e F 2 % 5 (The

effect of GGS on the expression of TNFa, IL-1B, IL-6, IL-4
and IL-12 and increases the production of IL-10 in lungs
exposed to LPS)

FE4.958 2 BLAT 308 KBRS I IR P e e B B E
B Rmbpsi oy sk B 2R 9L TNFa ~ IL-1B
EIL-6- 42 iE % B a9t R T R A MEN KRR 12£LPS
24N el Bk K S P SRR P R R E 8 il &R AR
AR AT RORE 0 RJE 2 $ 41 F 8545 821 mo/kg4R ik -
BB R miniE A AR T B (34 H 4 #table
4.1) > 3R 1 ARSEIALA TR K e

) B B APT A B A 8L 7 e ik P B K tm Bk EIL-10 ~ 1IL-4
BAL-1289 % 8, £ B BB RR T RAEMEN LR
B LPSHEE24 N0y i X BB W AR F A REN &
o ERORE K24 0NEEE 0 RBH B EMBA L L ARTHEE X
FEERE > RAE 491 mg/kg 4E8807% 0 IL-4RIL-1284
R A AR T ME(table 4.1) - {2 E3E B RHE L e
BEIL-10ABEMIRS TERZZ 5> Bl L& R A4 M
AT REE R ek EZS bR R iRt
IL-108Y 53k & AT IE %) 9 3R 8 > o 58 R Hp B 6948 X RE -
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Figure. 4.8. Concentrations of the chemokines KC in the bronchoalveolar lavage
fluid (BALF) and MCP-1 and MIP-2 in the lung tissue. Mice were challenged at
baseline with lipopolysaccharide (LPS; 100 pg intratracheally) or none (naive
group, n = 6). Mice receiving LPS were treated with GGS (n =6). After 24 hours,
BALF was obtained and assayed for the concentrations of KC (A) by ELISA and
the mRNA of lung was collected and evaluated MIP-1 and MIP-2 (B) by RT-PCR.
Means + SEM. *P<0.05 LPS-treated vs. naive. **P<0.05 GGS vs. LPS-treated

mice.
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Fedn SRMBLILPSHE SRR A 60 MR BRIk P 9 — AAERA
F 4B 4 ¥ o4 4m B R S ENO W & R B £ 2% % (The effect
of GGS on the production of INOS and nitric oxide in lungs
exposed to LPS)

T RM X BILPS ey L 824 /N 051% 0 AT LABA BE A F
AR ik N HINO R & 694k 35 4 R (ww B 4.10A)> ENO
88 ik % B e92.15 £ 2.15 nmol (4 /) 8%) &2.67 + 0.38
nmol (24/)\8%) » £LPS3% 44,3 85(25.39 + 3.76 nmol) & 24
JNEE (40.11 £ 1.34 nmol) ey i X BT RIR TR A EM
Sk o AP BR46 911 mo/kg 4R EmELIE 0 B BIAR AR R P
NO#4/8%(19.97 + 0.66 nmol)&24 -85 (14.08 = 1.99
nmol)7 B8 88 &4 & 1% > NO#y A& R SLINOS 4 ik 2 A B » AT L
KPR B ERE R R A% > 3R EmMRNAE 4T
RT-PCR& 447 > #8 7 #4289 3 HINOSEHIMRNAW % % » &
B4.10BF TEH & » £EEF R @a&FRA L EN .
B £LPSHEH24 ey it X A M@k ¥ A K ZINOS
MRNA®# & 37, » 42 B 854811 mglkgay 4R a4tk > B X 8
w8k ¥ 85INOS mRNA 4 ) 85 & 24 ) 8% fﬁ%}ﬁjﬁ BA 28 &
H o PR LAAR B EINOS 4k E R  EAFNO Y & ARk
o MRV R RREGFRRE o

FONE SR B H LIPS s AR 45 A A 69 B a8k P ey NF-kB &
AP-1#44 B F2 %% (The effect of GGS on NF-kB and

AP-1 activation in lungs exposed to LPS)

% dAa A X ey R B4 TNFa, IL-1B, IL-12, INOS %
44 ¥E ) 4% 4% - ] (promotor) #F & & A NF-kB & AP-1 9% 6% -
5| P LA SR AR AL R I BB ER B 7 LB R B S R TR
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Figure 4.9. Concentrations of tumor necrosis factor-alpha (TNFa), interleukin
(IL)-1B, IL-6, IL-4, IL-10, and IL-12 in the bronchoalveolar lavage fluid (BALF) by
ELISA. Cytokines were measured in the BALF obtained 24 hours after an
intratracheal instillation of LPS or none (naive group, n =6). Mice receiving LPS
were treated with GGS (n = 6). LPS induced a massive increase of TNFa (A),
IL-18 (B), IL-6 (C), IL-4 (D), IL-10 (E), and IL-12 (F) were determined by ELISA.
TNFa, IL-1B, IL-6, IL-4 and IL-12 were significantly suppressed by GGS. In
contrast, the levels of IL-10 showed significantly increased in the BALF of LPS
mice treated with GGS. Means + SEM. *P<0.05 vs. naive. **P<0.05 GGS vs.
LPS-treated mice.
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% 4.1 Effect of GGS on LPS-induced cytokine

Cytokine  Maive LPS-induced  LPS + 1 mg/Kg GGS
TNFa  8.0:1076  615.1 2 69.91 265.1 £ 32.87*
IL18  55%0.52 3813276 21.7 £ 4.41°
IL6  1348+17.74 2330.6:432.71  1413.4 14886
KC 8574522  379.7 £ 46.65 295.8 & 4.41*

IL-4 23+1.08 33.5 1 10.09 12.1 1 9.98
10 12251356 14501 17.42 546.0  131.12*
IL-12 89185  138.2%7.12 79.7 £ 2.57*

All data are means of triplicates, and numbers in parentheses indicate the
standard deviation of triplicates (N=6). *Data for GGS-treated group compared
with LPS-induced group (p<0.05).
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Figure 4.10. Concentrations of the nitrite/nitrate and iINOS. Mice were challenged
at baseline with LPS intratracheally or none (naive group, n = 6). Mice receiving
LPS were treated with GGS (n =6). After 24 hours, BALF was obtained to measure
proteins as a nitrite/nitrate (NOx, A), to evaluate the pulmonary production of nitric
oxide and the mRNA of lung was collected and evaluated iINOS (B) by RT-PCR.
Means + SEM. *P < 0.05 vs. naive. **P < 0.05 GGS vs. LPS-treated mice.
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Figure. 4.11. GGS Reduces NF-kB and AP-1 activation by EMSA. BALB/c mice

received an intratracheal instillation of LPS and were treated with GGS (n=6) or
Naive (n=6). After 4 hours and 24 hours, EMSAs of nuclear extracts of the lung

tissue. LPS-induced and GGS inhibit NF-kB (A) and AP-1 (B).
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Figure 4.12. GGS and its components effect the cell viability of mouse
macrophage RAW 264.7 cell line by ELISA. GGS and its components treated
RAW 264.7 cell line 1 hour before LPS-treated. We treated MTT after 24 hours
and detected O.D. by ELISA reader.
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Fig 4.13. Concentrations of tumor necrosis factor-alpha (TNFa) in mouse
macrophage RAW 264.7 by ELISA. Cytokines were measured in the culture
medium obtained 24 hours after LPS-treated. GGS and its components treated

the cell before 1 hours LPS-treated.
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Fig 4.14. Concentrations of IL-10 in mouse macrophage RAW 264.7 by ELISA.
Cytokines were measured in the culture medium obtained 24 hours after

LPS-treated. GGS and its components treated the cell before 1 hours

LPS-treated.
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Figure 4.15. HPLC chromatogram of the GGS. The solution of GGS was
prepared by dissolving in pyrogen-free isotonic saline (10 mg/100 ml).
Detection of the Supreme peak at 10.77 is 0.054 mg/ml chlorogenic acid.

The injection volume was 10 ul and flow rate was 1.0 ml/min.
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Figure 4.16. Concentrations of IL-10 in mouse macrophage RAW 264.7.
Cytokines were measured in the culture medium obtained 24 hours after
LPS-treated ELISA and RT-PCR. Chlorogenic acid (CA) treated the cell
before 1 hours LPS-treated.
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Figre 4.17 Effect of HES on the expression of cytokine. (A) Confluent human
alveolar epithelial cells (A549) were stimulated with a mixture of TNFa (40 ng/ml)
and IL-1B (10 ng/ml). ELISA assessed the concentration of IL-8 after 24 hours. (B)
TNF-a, IL-1B, IL-6, and IL-8 protein levels in supernatants of macrophage-like
cells THP-1 after 24 h incubation with medium alone (open bars), medium
containing LPS (filled bars) or medium containing LPS and HES (hatched bars).
Values are means = SE of 6 experiments. *P < 0.05 compared with medium

containing LPS or cytokine.
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Figure. 4.18. HES reduces adhesion of THP-1 cells to A549 monolayers and
Selective inhibition of TNFa or IL-1B-stimulated ICAM-1 or VCAM-1 expression. (A)
A549s were pre-incubated with the indicated doses of Hesperidin and stimulated
with a mixture of TNFa (40 ng/ml) and IL-1B (10 ng/ml) for 4 h.
Fluorescence-labeled monocytic THP-1 cells were added to the A549 monolayer. (B)
Representative images of the reduction of TNFa + IL-1B-stimulated adhesion of
THP-1 cells to A549 monolayers after pre-incubation with the indicated doses of
HES for one hour. A549s were pre-incubated with the indicated doses of HES,
followed by stimulation with TNFa (C, D) or IL-1B (E, F) for 4 h. Expression of
ICAM-1 (C, E) and VCAM-1 (D, F) in A549s was measured by FACScan cytometer.
*P < 0.05 compared with TNFa and IL-1B or stimuli alone (mean + SEM). Bar

represents 50 ym.
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Figure. 4.19. Hesperidin Reduces NF-kB and AP-1 activation in Lungs Exposed to

Lipopolysaccharide and in A549 cells Exposed to proinflammatory cytokine. After
24 hours, EMSAs of nuclear extracts of the lung tissue. LPS-induced and
hesperidin inhibit NF-kB (A) and AP-1 (B). A549s were pre-incubated for one hour
with the indicated doses of HES, followed by stimulation with TNF a (40 ng/ml) or
IL-1B8 (10 ng/ml) for 1 h. EMSASs of nuclear extracts of the lung tissue.
LPS-induced and hesperidin inhibit NF-kB (C) and AP-1 (D).
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HES on TNFa-Induced IkB and Mitogen-Activated Protein
Kinases )
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Figure. 4.20. Effect of HES on TNFa-induced IkB, ERK1/2, p38, or JNK activation
in A549 epithelial cells by Western blot. In A, cells were pretreated with 5 or 50 yM
HES for 30 min before incubation with 40 ng/ml TNFa for 30 min, then whole cell
lysates were prepared and subjected to Western blotting using antibodies specific
for the phosphorylated form of IkB, ERK1/2, p38, JNK, or for kB, ERK2, p38, or

JNK as described under Materials and Methods.
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¥ # TNFasy £ 5" HARDS &% M » A EPER P HLLRE
IL-10 8% > AA eyl E g™ b httik % (septic shock)
Bm A g EBUIT 6 B4k EeyHLA-DR %3 > €2 %IL-10 s
AR TREAFRGD — LR EHRERABNBEE ERE (host
response) **; £ARDS#) &% > BRE—RMIL-10 &S > 24HE%
B a1 38w > M IL-10 #iidrik b 0 2] ZBZAIFR 2] > ATATNFa,/IL-10 &
bt % 7 ARDS B 45 8% € b 8018 » 2 ARDSy 15 1% 8% » TNFa,/1L-10 &
tbiétﬂ&@h\{wy’\f_ BoLtb R > AR 45 HARDSH & 14 T A 7 A2

—HR e EE o B E—AAATNFa /IL-10 a9tk R R K HEARIE 4
*ﬁhﬁ WMRE™ o B LR TR T4 0 IL10 REB XA TR
B e E o RAHINFasy = » IR I E R RE » B
DA R IL10FFE A E T 0 €% AR RIE 88
WAL G B LPSH AL a9 i X 24 /N0FHAE > IR RIR A A P AR R T
REWMIL-10 - LLPSHraeh 8B £ % - $ HL A2 TNFasy T 5 > 3k
Bl METRET UAFHIL-10 REXRH > S BERVEBBREA &
B ER  BE— S RMEBITRT > FREMBRRSBICHIESE
IL-10 &) %30, » A2 YHPLCH R o th ¥t b > BBRGRBMY LS ES
ERAREEN T Z— XRA|IEAERFREZ RS > KIA &
B B B HRAW264.7 R 37T 3 mll-10 # & > proA kAP 4ERI 4R 8 30 P 4E
FHRIL-10 sy TRER KR EE > 2N R WMHEBEFFE—FER -

FEREIN > NE-«BEYTG e 2 2IRSHIER L - Hirh SRR AT = ZRIRET T
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2o 1B S BRI n e A S MR T BRI mAE(S 8. AASER5 E > NF-«B
AMEHERTZER T (IL-1( ~ TNFo ~ 1L-6 ) SEZMERLRIEEEE - IL-1( ~ TNFofERy
AR MRS 37 AT ENF-«B - E— DR RE 146 - B B ET(ENF-(BIS
ARHUFRIETERR IR R HA R A2 IRHINF-«BIGA » [RR A Ve A SRRy
SHE - & et ] RIS BRIEL (AR ~ TNFa ~ IL-1855 ) SBR[ AR 1
AML-1055 AR (8 TR A AR A2 4R - Wang 147524837 - IL-10
AT BEETNE - By bt 41 AL A 2 A= ARG+~ - AENF-«BIE@fe e » 1k - Sl
WAREZRET T AR AR AR > BEHANF-BIHLIRAE K2 B R A IR R i G
B - TR » fE5RE AR EEE. coli LPS ] DU i HNF-xBiE (K148 5 1M
BP9 ISR SR A 1A BRI R AIICAM-1 ~ VCAM-1 ~ KC ~ MIP-2 ~ iNOSZEH
S ES BIINF-(B/G 149,150 o fifEICAM-1151 JiNOS152t0 =2 E L AP-1 5 BE

B o AR SRS A] DUBRHIILPSEA#$IL-1(, TNFo, IL-6 ~ ICAM-1 » VCAM-1
KC ~ MIP-2 ~ iNOSZREEIN] » 2B BRHINF-( B AP-1RPER » T 28 R BFFE
E MR BAMTE TERHPRAY o ARt ZE R SRR B e T — 18 B R s @
NF-kB &zMAPK pathway:Z IkB ~ p38 Kz INKEIRi (L, » BERINF-kB K AP- 114751 » 1
{#IL-1( ~ TNFo ~ IL-6 ~ [CAM-1 ~ VCAM-1 » KC ~ MIP-2 ~ iNOSZ: 5L R I T

ISR G

LM AR PR FEIE > CAHIE RO R AT K
Pt — % 3R ¢

4453t (Lonicera japonica Thunb.) : HH & - LB R A FH
PRARF o TREURE c ANBRIEST R BRE T BE o R B E
BRI IRE  BHEERGOSB/ILEZIRILELE > L E A AR
A HEAFF ARt eE A BE™ KERM LRI ZREN
oo 4 HILPS3 4 B & ANOATNFaw & 4 » R4 mem '™ % m o
& HtrypsinF A TNFosy it A il e B - R P Rmn™;
3t B T F 3 IkBog 5 # B NF-KBog 7EAL - AT F K E R AR IE TR
FE 38 38 mdp HILPSH 2 R E% i £ A TNFa- 4L RER%E > 4
ABEERABREE-T-HEEY - 408 (Inositol) , &Rk - B4
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BEfo a4 kR BB AT BB AN ¥ K ey 3
DA REAE R RS REEEAFUE KR 3 Bdph b TPA
%2 tyNF-kBRAP-1 64731t » & sy 3p 4| INK B p38 ay s 6% o & 142
VR 0wk MR B AR IL-10 e it 0 {2 HAE R AE 0 M B —
T - mAREFRZHEE £REFHESEED 2L HLPS
£ 55 9 TNFaRICAM-1 4 B Ba#p 5145 A > 3t F7 L LPS# £ & 6h 54
1% KB B E b T 4]IL-8" « TNFaRIL-12'% 5 4,35 183 %] IKBES &%
Te R A INF-kBEW' . Lie iR d » KREEETRpHIL4 > 5
@Hpplc-June B a1 M B TAP-1 0935 1'% o  Bmes et F iR
SR A B B P9 IL-4 RIL-12 53k > 42 4m 8 e HPLC & B & ¥ 5
RO EHRBEEE > A THRAREEE 20 TipHIL-4 RIL-12 it 0h
FIEF o

i 41 ( Forsythia suspense Thunb. ) : ML E » w3 o BRIRIHK
FRAE 0 RS o ARINRERE - ERRER B R - K
A 2R B a1 AR B (betulinic acid) ~ i 4 3 (phillyrin) ~ 4 3 F 3
(arctiin) ~ %& 7% 4 Bg & (matairesinoside) ~ # fs & (pinoresinol) ~ i #1&%
#C ~ D (forsythoside C, D)% - & # Bt X RMH L X EHNHRE M
REKABLAMARN  BRBEREEREOELHRE FHR - T Hdigm
PR B AERRSVe M E ' o H R W E K e 0 3 K BRI
SRR A 1p4ILPSH 3 B & ANORTNFaw & 4% - &M 4435 F
L & R > 3 J K B BUR T G R L3 o M 3 i HILPSH 4 R E S mfie
& A TNFo o i K 35 Rk b @ 3 hI AL B T8 Bk ey et R 7o°
BEA A K easeh™

# 3+4& ( Schizonepeta tenuifolia Briq.) : PE44% » ok F > AAFAF
& MPHRE ~BBR - MS  BHEMARFER o ARG E R e A
i &3 BT AT o B 4L, L BUlT AT AR R T B RUEHI AR T o i
FEN0EILEM R B A REER(L) FRE(D) - RAEKEK
(II) ~ B-2 & BE(IV) ~ AERBR(V) ~ 48 B2 F(VI) ~ 3-8 5-4(8)-4-P- 4 #7 2
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-3(9)-P9 &5 (VII) ~ tilianin(VIl) ; 45 & %-7-O- & & 4 1 (IX)#»
schizonepetosides B(X)"® - # ¥ sk MR T RYERBEE &
BAERE  ANERHHINUAR R F /R &N BET X A4 B2 6%
HER > K g F AR T Hp 51 DNP IgE 5 3 4 TNFas it '™ » g f
FIa9 4 RABT > BATAKEFE A IR R R 305 BRI TNFayg- it o %A 414
WRFRIT-ATIOAR  EXRRF BT > AB&E ETRAILPSR#e)
A TNFow & & P RINOSH) & & '™ o &A1 B o A1 & 5 $AT5 K da iy
BE MUK E - MERTEAREER > L4180 IKB - p38&INK
B EEAL > T R AENF-KB R AP-1 8 5 1k

% 77 (Mentha haplocalyx Briq.): H =k 3 > iz » AW R B
BBAnAL 0 GBS B A Bm o RBRIE 0 0 B4R TR ERS
B % - BRI A ARARMEERLNDRE XN HRE -
SIALHE - XABOEE - T E - KRR AT E  BEA
BKHE ~ ABATE A EATH MR E FIA BRI AER T o 4
7 AUEI10 mg/mife & B b & 4a f 3% A b Asdp 5]10~100 TC IDS0 (F
BB ERRE) MBS RFHSY) RFo AR R B R &I 515
AT R 250 molkg LR S 0 KRR B HE 6940 #) & 560%
~100% » EBH MM BEFE o M B o6 IR KRR
% omA — BIRBOKE B RRACH BT o T 8 8T SR HLPS
#4LTB ~ PGE2AIL-1Bay o i’ » 1242 411 4 HPLC I 3% ¥ & 7% 2 i
BB TRAEZROFTXAXEBT FEBRD MK EH 64K
1220034 $H4R S 300 RAT AT A H B R H AR AR kSR

4 3% F (Arctium lappa L) © 33035 i ~ A F 24, 3A B3R 2k
TRAEZ K - AGRMRRE A RERERERE FEFFEERANR
ABs % (lignan) Bn '8 ke t&A-B~C~D-E~F ~H (LappaolA
B-C~-D~E-~F-H)~4%3% (arctin) -~ 4%3% 7% (arctigenin) ~
1% #rB5 % (matairesinol) AR #+#2 3—F A THRERBEEE, UK
A% 4T (neoarctin B) - £HLE X R T > 4 ¥ HF 7058 230 %]
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LPS## R E%%afg & A TNFa > B &bt o AINFyFHE e f
NOA Fi#Eeh/E R » {24 LPS3| A eyNOw) F A FEaZ 3 /"0 3t B A ¥
WRBRREFER  URARMRFEETFEARENER - 24
SRR 4% H A W RLPSHE 4 09INOSATNFa » 3 H3EF AT &
B4 5 AP-1 ANF-KBf = R i s X e91E R e mAMERKREFEFH
Rip R E %af A TNFQ > s B R 5 BAT > B4R 5 AT Ay 89
A

48 ( Platycodon grandiflorum Jacq. ) : {(#F B R HE &) 22 ¥, &
Mo sk F o BAALEIEZ ~ ARG - SR~ R B
K AFR VB ERBIRNIESR T EAARLE LIRAG L E 2%
AT ~ BB Sy M REERIIRTRZIME - BAl > ARBRENE
Bicb B e (Platycodin)A ~B~C-D-D2-D3 foiz &3
(Polygalacin) D ~ D2 "« f 4548 Ak 3 4 =T 88 3% ] s BUBLRE B o 4a o 38
A~ Ipdlming i, Bl EREMENIEE—AILR(NO) ~ TNFasy & 4, R
B 4L - 1BFuIL -6 F H 5 A o ££RT — PCR ¥ 435 8 A5 48 K32 4y o]
38 7siNOS mRNA'® s 24 A 4 1 T fie & 18 18 7% {LNF-kBEL 8 » £ 38INOS
FoTNFagy &i&'™ - (@442 4D (PD)42D3 (PD3) (#4E % 4% ) T4p#]
RAW 264.7 #a itk E%NO » #8532 TNFa'® o gi2 48 R K548 % 4547
fE 4 E R E % e e tkRAW264.7 #NO#y £ 4 #viNOS mRNA % £ 38 i1
TLR4/ NF-kB1s 3835 & £ 15 A0 > 3 B3804 5 T4 82 1 7% {EMAPK
FoAP-14 B o A48 548 T3 STNFay Bx 35 R 9 2 AT %0
HAEEF A R (oleanolicacid) & R > Mg E L EE B
P EERER - MBMER T LB KFEAARE A v TRAW264.7 44 4= i,
# A TNFag 1254 -

%47 ¥ ( Lophatherum gracile Brongn. ) : M ®ek# > &5 - B
BERRIR > R 0 SRANRBRIAE 0 F ARk MMERBRRA
FE o AEFAERBI - THH ST HRERE LR E ™ - B
AFARA S mBIVERFT EH s &k - TNFasy A & IL-1069 72
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o RBE -
&iﬁ(@WWMHHUMWUI%iﬂﬁ%ki%ﬁ%ﬁ%’
A B o TS EE W AR, o MRk H o(Alek) "EAGEIERB O OKE
%ﬁ%ﬁ @h%ﬁ(iﬁm%)”%ﬁ@m’%¢Tﬁ’%%%%%
SER 0 JBMEHE O MEFRIK " KIS A KEWRE (Flavonoid) - £
% 389 M KB > genistein v daidzein > #E — ik > S F R E
FHBRW BE—RAERBYFENERA > LA LERE  FHE A4
FERIFE U RAMIMEAALE - MAIHA AL BWmAEE Hyeg
BR AT B4 S Bp g B B o BT B & 4 693 R JE f2genistein Fo daidzein
B 48 R ¥ 0 genistein T i% i@ 3 5]MAPK & NF-kB pathway & & >
LPS3 4 69 TNFaORNO® # % » st Rek &8+ %" - & B ¢ #p4protein
tyrosine kinase (PTK)## &% 1t 2k & 2> M & 4 fe % 3. VCAM-1 &
E-selectin'' - mdaidzein# TNFa ~ INOS & IKB#&S B 1L 48 2 4 2 4% -

\-\"\

H## (Glycyrrhizae glabral.): ¥ &R BAE 4 T %> g “’Jﬁﬁ
NERER S £ " TEAE 2B ARATREETHESE " H
2" cHFEAWMBER FRME - LGSR  ARHRY YR X
ZRANEEIEIG - HERD - CBRAE - ZRES RBEEIER B
BEH, PRRHEHREYFME - HEBA HE BT A R AR RIEF
A B X B F RS A& H E a3 & (Glycyrrhizin ) o # ¥ =k & ( Glycyrrhizic
acid) > KA ip 2 BE85A2 B4 > ML AR E T M E R 0 F
ﬁ%&%ﬁ%&ﬁ’Wﬁh%iﬁ°%ﬁiy%%%ﬁﬁﬂﬂﬂ%i@
RAERE, BEAFATERETHRETRE « #EaE£LPST 5
HWARDS R ¥ > B D A F o]y )f)ié’J MRS RTZAR'C HE
# & T Hpdleotaxin 169 & 4 > EHIL-889 2 A B E"Y  fagda
T HILPSH 3 e IL-128 A A% 5 5 % A SRR h # 3 8 5 =T S04 41
TNFasIL-10° FK ey 4& £ a8 K FEBRH EHTNFaRIL-10%R 4 F Z &

MmETZ o BB T LSRR EA HILE RS 0 THE
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RAEBMBOERLPSHE B MM X R P IS5 X etk
4o TNFa ~ IL-1B S IL-6 » ¥t P e akey R E R E ot iBikE
(IL-8 ~ KC ~ MCP-1EMIP-2) % Zm % HF (ICAM-1%VCAM-1) %
WpHIER > PR R e EIL-10 0 T AR B4R s B P e 2R ILFR S
BomeRt T RREREZERARY FTE I PO EEELREL
o REFAEAAEER,EAF > HAEZE T R BEERAE > 2T
DAEBIPHHE R REGER > ETEBENBAY QRGN RS
X BEERROWMEGR RO THECEMEERAMFRGL
o B BT AEBE R R 6 B &Y o
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;ﬁs—i’— VeSS

7N\ F- D= liié]

R F o BAVE SR B B AR F 69 S LP S35 45 M S5 28 X 84
AEJ1 0 SRR D 3 % BLPSH 48 i R Ay AT 485 X a8 R RABAL R F (o
TNFa, IL-1B, IL-6, KC, MCP-1, MIP-2) » #.&2b R £ 4545 P G 3k
ZE Rl o R B AR KRE 0 RdR A LR /1 (nitrosative stress ) 0 3t
BFBEREWRE R @i FIL-10 M B350 sb R 1 248 18 P ) 4R B
A REBMERTRFLPSH LM XRBEZIN > BB 4
AR B ARIERIE K e H] BB E T MW EE -

AT E—FE AR R HLPSHE E AL R F (NFKB &
AP-1) ABRBAMYIPHI R » £ RS EMRTAN RN T > A S THK
ERARERXNESN BPRBERFR T AEEHE X OBk En
s BRHLPSHaEss A R F (NFKB & AP-1) 4l R A %@
B7IkB ~ p38 RINK@y#h b sh @ L H LR B R FH KM ZERF
(ICAM-1ZVCAM-1) A ¥l 69 R > T AR D M 3f & 3Rz B - Ao ik
T USRS K 8 AR

AR RAAER R AR R R KR R
SESETIVEEIERE A IOREE TNy S L) S S T
B VLR R A S G R AR 1 3

BARRR  BRPEHILI0EZAFAGHER > LR ET
R ERAELPSH T HIL-104 R AR & 915 A > A2 H 4R B Jo 1T 3 &
IL-1089 4 Ak, > R &BK R a93AE-F (promotor ) » & &l H b by 5 F
FAGIL-104A R &0 BRAAERRBFHFETS TG -

82



—_

%2 UK

Ashbaugh DG, Bigelow DB, Petty TL, Levine BE. Acute respiratory

distress in adults. Lancet. 1967:2(7511):319-23.

Petty TL, Ashbaugh DG. The adult respiratory distress syndrome.
Clinical features, factors influencing prognosis and principles of
management. Chest. 1971:60(3):233-9.

Dreyfuss D, Ricard JD. Acute lung injury and bacterial infection.
Clin Chest Med. 2005;26(1):105-12.

Kollef MH, Schuster DP. The acute respiratory distress syndrome.
N Engl J Med. 1995;332(1):27-37.

Chignard M, Balloy V. Neutrophil recruitment and increased
permeability during acute lung injury induced by lipopolysaccharide.
Am J Physiol Lung Cell Mol Physiol. 2000;79(6):L1083-90.
Goodman RB, Pugin J, Lee JS, Matthay MA. Cytokine-mediated
inflammation in acute lung injury. Cytokine Growth Factor Rev.
2003;14(6):523-35.

Shinbori T, Walczak H, Krammer PH. Activated T Killer cells induce
apoptosis in lung epithelial cells and the release of
pro-inflammatory cytokine TNF-alpha. Eur J Immunol.
2004;34(6):1762-70.

Wright RM, Ginger LA, Kosila N, Elkins ND, Essary B, McManaman
JL, Repine JE. Mononuclear phagocyte xanthine oxidoreductase
contributes to cytokine-induced acute lung injury. Am J Respir Cell
Mol Biol. 2004;30(4):479-90.

Haddad 1Y, Pataki G, Hu P, Galliani C, Beckman JS, Matalon S.
Quantitation of nitrotyrosine levels in lung sections of patients and
animals with acute lung injury. J Clin Invest. 1994;94(6): 2407-13.

10. Matthay MA, Geiser T, Matalon S, Ischiropoulos H. Oxidant

83



-mediated lung injury in the acute respiratory distress syndrome.
Crit Care Med. 1999;27(9):2028-30.

11. Schuster T, Kuhn H, Indenbom MV. Discontinuity lines in
rectangular superconductors with intrinsic and extrinsic
anisotropies. Phys Rev B Condens Matter. 1995;52(21):15621-26.

12. AMH ~ AP~ TR KX aRERR B2 H T B -
B2y 2 1998;19(11):584-6.

13. Sato K, Kadiiska MB, Ghio AJ, Corbett J, Fann YC, Holland SM,
Thurman RG, Mason. RP. In vivo lipid-derived free radical formation
by NADPH oxidase in acute lung injury induced by
lipopolysaccharide: a model for ARDS. FASEB J.
2002;16(13):1713-20.

14. Harrod KS, Mounday AD, Whitsett JA. Adenoviral E3-14.7K
protein in LPS-induced lung inflammation. Am J Physiol Lung Cell
Mol Physiol. 2000;278(4):L631-9.

15. Kobayashi M, Davis SM, Utsunomiya T, Pollard RB, Suzuki F.
Antiviral effect of gingyo-san, a traditional Chinese herbal medicine,
on influenza A2 virus infection in mice. Am J Chin Med.
1999;27(1):53-62.

16. Kurokawa M, Yamamura J, Li Z, Sato H, Hitomi N, Tatsumi Y,
Shiraki K. Antipyretic activity of gingyo-san, a traditional medicine,
in influenza virus-infected mice. Chem Pharm Buill.
1998;46(9):1444-7.

17 Gék ~ BAER ~ BB& - redido ~ 7 F: SMHBIURR R FA 23
RIBAL R R o) p 8L R T - b B b #5835, 2003;28(1):43-7.

18. BRI73% ~ A - T4 SREBEBRERREETRART - Wik
P B & 1 4p . 2003;9(9):37-9.

19. 29 & hooREMBpUs R A EorRE R S 62 HlRE - HHES
e 47k 2001,26(5):435-6.

20. B F iR ket SR RIA B F N SLINER & BUE 86 I BR IR

84



Ko Bhy v BERE24R. 1997;19(3):15-7.

21. T EH: W mR b kR E 275 6] - BB ¥ . 1998;. 19(11):
481-2.

22. BODNHE ~ BIAK BB RBESE TP RERFEREBE - BH
K223 2000;18(3):302-3.

23. A & R MA ARG T A K 25450 A3k P B sk 1982; 4(1):
55.

24. HARE -~ BIRKE - TR PR VB HEIGR 26 ) L KRBT K BER 5
¥oo BB B2 1984;2(1):40-1.

25. B PEBELGRDARERME 116 4] o P+ E. 1988;
9(8):341-2.

26. 15 R 35, L AR AMBAAE P B R IRE R M K BB RAA R .
B 5t 5%, 2001;14(1):25-6.

27, K484z S ALR SRR Bl o BAE A S LL AR R - P #E M
2002,25(2):114-7.

28. G5~ ATEBE ~ K7 RMBETRREZTRMK - TEF
@2k 1990;15(10):46-8.

2. ME - BIRE - B BB ERARAAB G BREEA L F
A& % . 1992;14(8):32-3.

30. A E ~ BIXFE - R —8  RANAEAKIZOAR T RERERY
NARBBEHRARRBEBOHE - PR EFMEEK. 1991;7(3):4-5.

3l. A E ~ kB BB AMIEA T T RBRHRBARNTE-TE
FEATSRAP LU R ERFNHE - TR EFMEER. 1992;8(5):6-9.

32. AN FE ~ kwE ~ BA R - R ARENS R - Rm R
IREEER@BEEANEARRROBE - PR EEMABER.
1992:8(1):8-10.

3. BMA ~HEHR - AEE  UBANMEMEREZ - BT - £
M REROBME N L o b BT HEEIR. 1992;8(1):1-4.

M. BEH -~ FMF ~AEE MR XNEREBHEMR TS ~ AT -
B RARGENE AL - TR EFMEER. 1993;9(1):1-4.

85



35. BRUAE ~ EXAL - th4h R BEERMART o T B
1986;27(3):59-62.

36. AF&~ATEER -~ EXRT  RMBRFORREEZTRARL - FEF
a2 2% 1990;15(10):46-8.

37. Vernooy JH, Dentener MA, van Suylen RJ, Buurman WA, Wouters
EF. Long-term intratracheal lipopolysaccharide exposure in mice
results in chronic lung inflammation and persistent pathology Am J
Respir Cell Mol Biol. 2002;26(1):152-9.

38. Harlan JM, Harker LA, Reidy MA, Gajdusek CM, Schwartz SM,
Striker GE. Lipopolysaccharide-mediated bovine endothelial cell
injury in vitro. Lab Invest. 1983;48(3):269-74.

39. Esbenshade AM, Newman JH, Lams PM, Jolles H, Brigham KL.
Respiratory failure after endotoxin infusion in sheep: lung
mechanics and lung fluid balance. J Appl Physiol. 1982; 53(4):
967-76.

40. Martin TR. Recognition of bacterial endotoxin in the lungs. Am J
Resp Cell Mol Bio.l. 2000; 23(2):128-32.

41. Martin TR, Mathison JC, Tobias P, Leturcq DJ, Moriarty AM,
Ulevitch RJ. Lipopolysaccharide binding protein enhances the
responsiveness of alveolar macrophages to bacterial
lipopolysaccharide. Implications for cytokine production in normal
and injured lungs. J Clin Invest. 1992;90(6):2209-19.

42. Pittet JF, Griffiths MJD, Geiser T, Kaminski N, Dalton SL, Huang
XZ. TGF-b1 is a critical mediator of acute lung injury. J Clin Invest. .
2001;107(12):1537-44.

43. Giri SN, Hyde DM, Hollinger MA. Effect of antibody to transforming
growth factor beta on bleomycin induced accumulation of lung
collagen in mice. Thorax. 1993;48(10):959-66.

44. Li Q, Verma IM. NF-kB regulation in the immune system. Nature
Rev Immunol. 2002;2(12):725-34.

86



45. Tsai WC, Strieter RM, Wilkowski JM, Bucknell KA, Burdick MD,
Lira SA, Standiford TJ. Lung-specific transgenic expression of KC
enhances resistance to Klebsiella pneumoniae in mice. J Immunol.
1988;161(5):2435-40.

46. Sadikot RT, Han W, Everhart MB, Zoia O, Peebles RS, Jansen ED,
Yull FE, Christman JW, Blackwell TS. Selective kB kinase
expression in airway epithelium generates neutrophilic lung
inflammation. J Immunol. 2003;170(2):1091-8.

47. Jansson AH, Eriksson C, Wang X. Lung inflammatory responses
and hyperinflation induced by an intratracheal exposure to
lipopolysaccharide in rats. Lung. 2004;182(3):163-71.

48. Ley K. Pathways and bottlenecks in the web of inflammatory
adhesion molecules and chemoattractants. Immunol Res.
2001;24(1):87-95.

49. Varley AW, Coulthard MG, Meidell RS, Gerard RD, Munford RS.
Inflammation-induced recombinant protein expression in vivo using
promoters from acute-phase protein genes. Proc Natl Acad Sci U S.
A. 1995; 92(12):5346-50.

50. Baggiolini M, Walz A, Kunkel SL. Neutrophil-activating peptide-1/
interleukin-8: a novel cytokine that activates neutrophils. J Clin
Invest. 1989; 84(4):1045-9.

51. Standiford TJ, Kunkel SL, Phan SH, Rollins BJ, Strieter RM.
Alveolar macrophage-derived cytokines induce monocyte
chemoattractant protein-1 expression from human type Il like
epithelial cells. J Biol Chem. 1991;266(15):9912-8.

52. Standiford TJ, Rolfe MW, Kunkel SL, Lynch JP 3rd, Burdick MD,
Gilbert AR, Orringer MB, Whyte RI, Strieter RM. Macrophage
inflammatory protein-1: expression in interstitial lung disease. J
Immunol. 1993;151(5):2852-63.

53. Suter PM, Suter S, Girardin E, Roux-Lombard P, Grau GE, Dayer

&7



JM. High bronchoalveolar levels of tumor necrosis factor and its
inhibitors, interkeukin-1, interferon, and elastase, in patients with
respiratory distress syndrome after trauma, shock, or sepsis. Am
Rev Respir Dis. 1992;145(5):1016-22.

54. Siler TM, Swierkosz JE, Hyers TM, Fowler AA, Webster RO.
Immunoreactive interleukin-1 in bronchoalveolar lavage fluid of
high-risk patients and patients with the adult respiratory distress
syndrome. Exp Lung Res. 1989;15(6):881-94.

55. Goodman RB, Strieter RM, Martin DP, Steinberg KP, Milberg JA,
Maunder RJ, Kunkel SL, Walz A, Hudson LD, Martin TR.
Inflammatory cytokines in patients with persistence of the acute
respiratory distress syndrome. Am J Respir Crit Care Med.
1996;154(3-1):602—-11.

56. Park WY, Goodman RB, Steinberg KP, Ruzinski JT, Radella F 2nd,
Park DR, Pugin J, Skerrett SJ, Hudson LD, Martin TR. Cytokine
balance in the lungs of patients with acute respiratory distress
syndrome. Am J Respir Crit Care Med. 2001;164(10-1):1896—-903.

57. Geiser T, Jarreau PH, Atabai K, Matthay MA. Interleukin-1beta
augments in vitro alveolar epithelial repair. Am J Physiol Lung Cell
Mol Physiol. 2000;279(6):L1184-90.

58. Geiser T, Atabai K, Jarreau PH, Ware LB, Pugin J, Matthay MA.
Pulmonary edema fluid from patients with acute lung injury
augments in vitro alveolar epithelial repair by an IL-1beta
-dependent mechanism. Am J Respir Crit Care Med. 2001;
163(6):1384-8.

59. Tracey KJ, Lowry SF, Cerami A. Cachectin/TNF-alpha in septic
shock and septic adult respiratory distress syndrome. Am Rev
Respir Dis. 1988;138(3):1377-9.

60. Li XY, Donaldson K, Brown D, MacNee W. The role of tumor
necrosis factor in increased airspace epithelial permeability. Am J

88



Respir Cell Mol Biol. 1995;13(8):185-95.

61. Marks JD, Marks CB, Luce JM, Montgomery AB, Turner J, Metz
CA, Murray JF. Plasma tumor necrosis factor in patients with septic
shock: mortality rate, incidence of adult respiratory distress
syndrome, and effects of methylprednisolone administration. Am
Rev Respir Dis. 1990;141(1):94-7.

62. Hyers TM, Tricomi SM, Dettenmeier PA, Fowler AA. Tumor
necrosis factor levels in serum and bronchoalveolar lavage fluid of
patients with the adult respiratory distress syndrome. Am Rev
Respir Dis. 1991;144(2):268-71.

63. Millar AB, Singer M, Meager A, Foley NM, Johnson NM, Rook
GAW. Tumor necrosis factor in bronchopulmonary secretions of
patients with adult respiratory distress syndrome. Lancet. 1989;
2(8665):712—4.

64. Gerard C, Frossard JL, Bhatia M, Saluja A, Gerard NP, Lu B, Steer
M. Targeted disruption of the beta-chemokine receptor CCR1
protects against pancreatitis-associated lung injury. J Clin Invest.
1997;100(8):2022—-7.

65. Goodman RB, Strieter RM, Frevert CW, Cummings CJ,
Tekamp-Olson P, Kunkel SL, Walz A, Martin TR. Quantitative
comparison of CXC chemokines produced by endotoxin-stimulated
human alveolar macrophages. Am J Physiol. 1998;275(1-1):
L87-95.

66. Proost P, De Wolf-Peeters C, Conings R, Opdenakker G, Billiau A,
Van Damme J. ldentification of a novel granulocyte chemotactic
protein (GCP-2) from human tumor cells: in vitro and in vivo
comparison with natural forms of GRO, IP-10, and IL-8. J Immunol.
1993;150(3):1000-10.

67. Puneet P, Moochhala S, Bhatia M. Chemokines in acute
respiratory distress syndrome. Am J Physiol Lung Cell Mol Physiol.

&9



2005; 288(1):L3-15.

68. Tsai WC, Strieter RM, Wilkowski JM, Bucknell KA, Burdick MD,
Lira SA, Standiford TJ. Lung-specific transgenic expression of KC
enhances resistance to Klebsiella pneumoniae in mice. J Immunol.
1998;161(5):2435-40.

69. Sadikot RT, Han W, Everhart MB, Zoia O, Peebles RS, Jansen ED,
Yull FE, Christman JW, Blackwell TS. Selective IkB kinase
expression in airway epithelium generates neutrophilic lung
inflammation. J Immunol. 2003;170(2):1091-8.

70. Wang X, Ebong SJ, Call DR, Newcomb DE, Bolgos GR, Remick
DG. Calcitonin gene-related peptide partially reverses decreased
production of chemokines KC and MIP-2 following murine sepsis.
Inflammation. 2002; 26(4):167-74.

71. Jansson AH, Eriksson C, Wang X. Lung inflammatory responses
and hyperinflation induced by an intratracheal exposure to
lipopolysaccharide in rats. Lung. 2004; 182(3):163-71.

72. Park WY, Goodman RB, Steinberg KP, Ruzinski JT, Radella F II,
Park DR, Pugin J, Skerrett SJ, Hudson LD, Martin TR. Cytokine
balance in the lungs of patients with acute respiratory distress
syndrome. Am J Respir Crit Care Med. 2001;164(10-1): 1896—-903.

73. Takala A, Jousela I, Takkunen O, Kautiainen H, Jansson SE,
Orpana A, Karonen SL, Repo H. A prospective study of
inflammation markers in patients at risk of indirect acute lung injury.
Shock. 2002;17(4):252-7.

74. Marshall RP, Webb S, Hill MR, Humphries SE, Laurent GJ.
Genetic polymorphisms associated with susceptibility and outcome
in ARDS. Chest. 2002;121(3-1):68S-9S.

75. Barnes PJ, Lim S. Inhibitory cytokines in asthma. Mol Med Today.
1998;4(10):452-8.

76. Barnes PJ. Endogenous inhibitory mechanisms in asthma. Am J

90



Respir Crit Care Med. 2000;161(4):S176-81.

77. Barnes PJ. Cytokine-directed therapies for the treatment of
chronic airway diseases. Cytokine Growth Factor Rev.
2003;14(6):511-22.

78. Pretolani M, Goldman M. IL-10: a potential therapy for allergic
inflammation? Immunol Today. 1997;18(6):277-80.

79. Borish L, Aarons A, Rumbyrt J, Cvietusa P, Negri J, Wenzel S.
Interleukin-10 regulation in normal subjects and patients with
asthma. J Allergy Clin Immunol. 1996;97(6):1288-96.

80. John M, Lim S, Seybold J, Robichaud A, O-Connor B, Barnes PJ.
Inhaled corticosteroids increase IL-10 but reduce MIP-1, GM-CSF
and IFN-y release from alveolar macrophages in asthma. Am J
Respir Crit Care Med. 1998;157(1):256-62.

81. Barnes PJ. IL-10: a key regulator of allergic disease. Clin Exp
Allergy. 2001;31(5):667-9.

82. Lacraz S, Nicod LP, Chicheportiche R, Welgus HG, Dayer JM.
IL-10 inhibits metalloproteinase and stimulates TIMP-1 production
in human mononuclear phagocytes. J Clin Invest. 1995;
96(5):2304-10.

83. Gately MK, Renzetti LM, Magram J, Stern AS, Adorini L, Gubler U.
The interleukin-12/interleukin-12-receptor system: role in normal
and pathologic immune responses. Annu Rev Immunol. 1998;
16:495-521.

84. Robinson DS. The Th1 and Th2 concept in atopic allergic disease
Chem Immunol. 2000;78(1):50.

85. Yilmaz V, Yentur SP, Saruhan-Direskeneli G. IL-12 and IL-10
polymorphisms and their effects on cytokine production. Cytokine.
2005; 30(4):188-94.

86. Gavett SH, O-Hearn DJ, Li X, Huang SK, Finkelman FD,
Wills-Karp M. Interleukin 12 inhibits antigen-induced airway

91



hyperresponsivness, inflammation and Th2 cytokine expression in
mice. J Exp Med. 1995;182(2):1527-36.

87. Van der Pouw Kraan TC, Boeije LC, de Groot ER, Stapel SO,
Snijders A, Kapsenberg ML. Reduced production of IL-12 and
IL-12-dependent IFN-gamma release in patients with allergic
asthma. J Immunol. 1997;158(11):5560-5.

88. Leonard JP, Sherman ML, Fisher GL, Buchanan LJ, Larsen G,
Atkins MB, Sosman JA, Dutcher JP, Vogelzang NJ, Ryan JL.
Effects of single-dose interleukin-12 exposure on
interleukin-12-associated toxicity and interferon-gamma production.
Blood. 1997;90(7):2541-8.

89. Bryan SA, O'Connor BJ, Matti S, Leckie MJ, Kanabar V, Khan J,
Warrington SJ, Renzetti L, Rames A, Bock JA, Boyce MJ, Hansel
TT, Holgate ST, Barnes PJ. Effects of recombinant human
interleukin-12 on eosinophils, airway hyperreactivity and the late
asthmatic response. Lancet. 2000;356(9248):2149-53.

90. Riffo-Vasquez Y, Spina D. Role of cytokines and chemokines in
bronchial hyperresponsiveness and airway inflammation.
Pharmacol Ther. 2002;94(3):185-211.

91. Palleroni AV, Hajos S, Wright RB, Palleroni NJ. Nitric oxide
synthase induction in lines of macrophages from different
anatomical sites. Cell Mol Biol. 1998;44(3):527-35.

92. Scott JA, McCormack DG. Nonadrenergic noncholinergic
vasodilation of guinea pig pulmonary arteries is mediated by nitric
oxide. Can J Physiol Pharmacol. 1999;77(2):89-95.

93. Mehta S, Drazen JM. Bronchodilator actions of nitric oxide and
related compounds. In: Belvisi MG, Mitchell JA. (Eds.), Nitric Oxide
in Pulmonary Processes: Role in Physiology and Pathophysiology
of Lung Disease. Birkhauser Verlag AG, London, 2000; pp.127— 49.

94. Scott JA, Craig |, McCormack DG. Nonadrenergic noncholinergic

92



relaxation of human pulmonary arteries is partially mediated by
nitric oxide. Am J Resp Crit Care Med. 1996;154(3-1):629-32.

95. Scott JA, Mehta S, Duggan M, Bihari A, McCormack DG.
Functional inhibition of constitutive nitric oxide synthase in a rat
model of sepsis. Am J Resp Crit Care Med. 2002;165(10):
1426-32.

96. Ermert M, Ruppert C, Gunther A, Duncker HR, Seeger W, Ermert
L. Cell-specific nitric oxide synthase-isoenzyme expression and
regulation in response to endotoxin in intact rat lungs. Lab Invest.
2002;82(4):425— 41.

97. Boyle WA, Parvathaneni LS, Bourlier V, Sauter C, Laubach VE,
Cobb JP. INOS gene expression modulates microvascular
responsiveness in endotoxin-challenged mice. Circul Res.
2000;87(7): E18-E24.

98. Mehta S. The effects of nitric oxide in acute lung injury. Vascul
Pharmacol. 2005;43(6):390-403.

99. Sittipunt C, Steinberg KP, Ruzinski JT, Myles C, Zhu S, Goodman
RB, Hudson LD, Matalon S, Martin TR. Nitric oxide and
nitrotyrosine in the lungs of patients with acute respiratory distress
syndrome. Am J Resp Crit Care Med. 2001;163(2):503-10.

100. Zhu S, Ware LB, Geiser T, Matthay MA, Matalon S. Increased
levels of nitrate and surfactant protein A nitration in the pulmonary
edema fluid of patients with acute lung injury. Am J Resp Crit Care
Med. 2001;163(1):166—72.

101. Delhase M, Li N, Karin M. Kinase regulation in inflammatory
response. Nature. 2000;406(6794):367-8.

102. Meja KK, Seldon PM, Nasuharay, Ito K, Barnes PJ, Lindsay MA.
p38 MAP kinase and MKK-1 co-operate in the generation of
GM-CSF from LPS-stimulated human monocytes by an
NF-kappaB-independent mechanism. Br J Pharmacol.

93



2000;131(6):1143-53.

103. Underwood DC, Osborn RR, Bochnowicz S, Webb EF, Rieman
DJ, Lee JC. SB 239063, a p38 MAPK inhibitor, reduces
neutrophilia, inflammatory cytokines, MMP-9, and fibrosis in lung.
Am J Physiol Lung Cell Mol Physiol. 2000;279(5):L895-902

104. Nasuhara Y, Adcock IM, Catley M, Barnes PJ, Newton R.
Differential IKK activation and IkBa degradation by interleukin-13
and tumor necrosis factor-a in human U937 monocytic cells:
evidence for additional regulatory steps in kB-dependent
transcription. J Biol Chem. 1999;274(28):19965-72.

105. Lee JC, Kumar S, Griswold DE, Underwood DC, Votta BJ, Adams
JL. Inhibition of p38 MAP kinase as a therapeutic strategy.
Immunopharmacology. 2000;47(2-3):185-201.

106. Jain R, DalNogare A. Pharmacological therapy for acute
respiratory distress syndrome. Mayo Clin Proc.
2006;81(2):205-12. Review.

107. B oA B ok MBUE B &M Lo RE RS 62 Bl - HiBREZ
%3k 2001;26(5):435-6.

108. 3R An R MG R EL R G » AT B % 19953 7]:62.

109. 2~ TF R~ FRHEAZ PGB AT AR X 60 7] - P
F B 2002;23(9):771- 2.

110. B 2%~ §HA - AEF DR XSG EHEFEIMTF - HBRFG ~
B FRRNEME NG - FREFEEER 1993;1:1-4.
111, 7B 5048~ Bl B4 - AT R MBURE RGBT R ~ B2k~ 48 ~ L

FodimEER - BREHE 2003;13(1):43-7.

112. Meduri GU, Kohler G, Headley S, Tolley E, Stentz F, Postlethwaite
A. Inflammatory cytokines in the BAL of patients with ARDS.
Persistent elevation over time predicts poor outcome. Chest.
1995;108(5):1303-14.

113. Headley AS, Tolley E, Meduri GU. Infections and the

94



114.

115.

116.

117.

118.

119.

120.

121.

inflammatory response in acute respiratory distress syndrome.
Chest. 1997;111(5):1306-21.

Fox-Dewhurst R, Alberts MK, Kajikawa O, Caldwell E, Johnson
MC, Skerrett SJ, Goodman RB, Ruzinski JT, Wong VA, Chi EY,
Martin TR. Pulmonary and systemic inflammatory responses in
rabbits with gram-negative pneumonia. Am J Respir Crit Care
Med. 1997;155(6):2030-40.

Meduri GU, Headley S, Kohler G, Stentz F, Tolley E, Umberger R,
Leeper K. Persistent elevation of inflammatory cytokines predicts
a poor outcome in ARDS. Plasma IL-1 beta and IL-6 levels are
consistent and efficient predictors of outcome over time. Chest.
1995;107(4):1062-73.

s mE A B 285 CRFE /BT 1 AR
FER O TRAR o 7 EERFEF 2005;5(7):1123-5.

Kobayashi M, Davis SM, Utsunomiya T, Pollard RB, Suzuki F.
Antiviral effect of gingyo-san, a traditional Chinese herbal
medicine, on influenza A2 virus infection in mice. Am J Chin Med.
1999;27(1):53-62.

Kurokawa M, Yamamura J, Li Z, Sato H, Hitomi N, Tatsumi Y,
Shiraki K. Antipyretic activity of gingyo-san, a traditional medicine,
in influenza virus-infected mice. Chemical and Pharmaceutical
Bulletin. 1998;46(6):1444-7.

Fei= ~ R~ R - w S BB~ FFEE C REE AR
A R FEER OGP R Hd P BEL2r24k. 2003;23(1):15-8.
Strieter RM, Kunkel SL, Keane MP, Standiford TJ. Chemokines in
lung injury: Thomas A. Neff Lecture. Chest. 1999;116(1 Suppl):
103S-10S.

Jorens PG, VanDame J, DeBecker W. Interleukin-8 in the
bronchoalveolar lavage fluid from patients with the adult
respiratory distress syndrome (ARDS) and patients at risk for

95



ARDS. Cytokine. 1992;4(6);592-97.

122. Hack CE, Hart M, Strack-vanSchijindel RJM. Interleukin-8 in
sepsis: relation to shock and inflammatory mediators. Infect
Immun. 1992;60(7):2835-42.

123. Chollet-Martin S, Montravers P, Gilbert C. High levels of
interleukin-8 in the blood and alveolar spaces of patients with
pneumonia and adult respiratory distress syndrome. Infect
Immun . 1993;61(11):4553-9.

124. Donnelly TJ, Meade P, Jagels M. Cytokine, complement, and
endotoxin profiles associated with the development of the adult
respiratory distress syndrome after severe injury. Crit Care Med.
1994;22(5):768-76.

125. Donnelly SC, Strieter RM, Kunkel SL. Interleukin-8 and
development of adult respiratory distress syndrome in at-risk
patient groups. Lancet. 1993;341(8846):643-7.

126. Metinko AP, Kunkel SL, Standiford TJ. Anoxia-hyperoxia induces
monocyte derived interleukin-8. J Clin Invest. 1992;90(3):791 -8.

127. Karakurum M, Shreeniwas R, Chen J. Hypoxia induction of
interleukin-8 gene expression in human endothelial cells. J Clin
Invest. 1994;93(4):1564-70.

128. Ley K. Arrest chemokines. Microcirculation. 2003;10(3-4):289-95.
Review.

129. Frevert CW, Farone A, Danaee H, Paulauskis JD, Kobzik L.
Functional characterization of rat chemokine macrophage
inflammatory protein-2. Inflammation. 1995;19(1):133-42.

130. Frevert CW, Huang S, Danaee H, Paulauskis JD, Kobzik L.
Functional characterization of the rat chemokine KC and its
importance in neutrophil recruitment in a rat model of pulmonary
inflammation. J Immunol. 1995;154(1):335-44.

131. Boylan AM, Hebert CA, Sadick M, Wong WL, Chuntharapai A,

96



Hoeffel JM, Hartiala KT, Broaddus VC. Interleukin-8 is a major
component of pleural liquid chemotactic activity in a rabbit model
of endotoxin pleurisy. Am J Physiol. 1994;267(2 Pt 1):L137-44.

132. Broaddus VC, Boylan AM, Hoeffel JM, Kim KJ, Sadick M,
Chuntharapai A, Hebert CA. Neutralization of IL-8 inhibits
neutrophil influx in a rabbit model of endotoxin-induced pleurisy.

J Immunol. 1994;152(6):2960-7.

133. Greenberger MJ, Strieter RM, Kunkel SL, Danforth JM, Laichalk
LL, McGillicuddy DC, Standiford TJ. Neutralization of macrophage
inflammatory protein-2 attenuates neutrophil recruitment and
bacterial clearance in murine Klebsiella pneumonia.

J Infect Dis. 1996;173(1):159-65.

134. Fulkerson WJ, Maclintyre N, Stamler J, Crapo JD. Pathogenesis
and treatment of the adult respiratory distress syndrome. Arch
Intern Med. 1996;156(1):29-38. Review.

135. Sittipunt C, Steinberg KP, Ruzinski JT, Myles C, Zhu S, Goodman
RB, Hudson LD, Matalon S, Martin TR. Nitric oxide and
nitrotyrosine in the lungs of patients with acute respiratory distress
syndrome. Am J Respir Crit Care Med. 2001;163(2):503-10.

136. Gu Z, Ling Y, Cong B. Peroxynitrite mediated acute lung injury
induced by lipopolysaccharides in rats. Zhonghua Yi Xue Za Zhi.
2000;80(1):58-61.

137. Kaman S, Demiryurek AT. Propofol is a peroxynitrite scavenger.
Anesth Analg. 1997; 84(5):1127-9.

138. Taniguchi T, Kanakura H, Yamamoto K. Effects of post-treatment
with propofol on mortality and cytokine responses to
endotoxin-induced shock in rats. Crit Care Med. 2002;
10(5):940-3.

139. Fiorentino DF, Bond MW, Mosmann TR. Two types of mouse T
helper cell. IV. Th2 clones secrete a factor that inhibits cytokine

97



production by Th1 clones. J Exp Med. 1989;170(6):2081-95.

140. Fiorentino DF, Zlotnik A, Mosmann TR, Howard M, O’Garra A.
IL-10 inhibits cytokine production by activated macrophages. J
Immunol. 1991;147:38(11)15-22.

141. Dickensheets HL, Freeman SL, Smith MF, Donnelly RP.
Interleukin-10 upregulates tumor necrosis factor receptor type-l|
(p75) gene expression in endotoxin-stimulated human monocytes.
Blood. 1997;90(10):4162-71.

142. Armstrong L, Millar AB. Relative production of tumour necrosis
factor alpha and interleukin-10 in adult respiratory distress
syndrome. Thorax. 1997;52:442—6.

143. Donnelly SC, Strieter RM, Reid PT, Kunkel SL, Burdick MD,
Armstrong |, Mackenzie A, Haslett C. The association between
mortality rates and decreased concentrations of interleukin-10
and interleukin-1 receptor antagonist in the lung fluids of patients
with the adult respiratory distress syndrome. Ann Intern Med.
1996;125(3):191-6.

144. Fumeaux T, Pugin J. Role of interleukin-10 in the intracellular
sequestration of human leukocyte antigen-DR in moncocytes
during septic shock. Am J Respir Crit Care Med.
2002;166(11):1475-82.

145. Park WY, Goodman RB, Steinberg KP, Ruzinski JT, Radella F 2nd,
Park DR, Pugin J, Skerrett SJ, Hudson LD, Martin TR. Cytokine
balance in the lungs of patients with acute respiratory distress
syndrome. Am J Respir Crit Care Med.
2001;164(10-1):1896-903.

146. Epstcin FH. Nuclear factor-kB: a pivotal transcription factor in
chronic inflammatory diseases. New Eng J Med.
1993;14(15):436-41.

147. Wang P, Wu P, Siegel MI, Egan RW, Billah MM. Interleukin (IL)-10

98



148.

149.

150.

151.

152.

153.

154.

inhibits nuclear factor kappa B (NF-kappa B) activation in human
monocytes. IL-10 and IL-4 suppress cytokine synthesis by
different mechanisms. J Biol Chem. 1995;270(16):9558-63.
Blackwell TS, Lancaster LH, Blackwell TR, Venkatakrishnan A,
Christman JW. Differential NF-xB activation after intratracheal
endotoxin. Am J Physiol. 1999;277(4-1):L823-30.

Joseph PM. Molecular mechanisms of neutrophil recruitment
elicited by bacteria in the lungs. Semin Immunol. 2002;14(2):
123-32.

Shen J, Julia R, David M, Christopher P, Sreekumar R,
Christopher K, Asaf AQ, Stefanie NV, Nilofer Q. Key inflammatory
signaling pathways are regulated by the proteasome shock.
2005;25(5):472~84.

Chen CC, Chow MP, Huang WC, Lin YC, Chang YJ. Flavonoids
inhibit tumor necrosis factor-alpha-induced up-regulation of
intercellular adhesion molecule-1 (ICAM-1) in respiratory
epithelial cells through activator protein-1 and nuclear
factor-kappaB: structure-activity relationships. Mol Pharmacol.
2004;66(3):683-93.

Hoyt JC, Ballering J, Numanami H, Hayden JM, Robbins RA.
Doxycycline modulates nitric oxide production in murine lung
epithelial cells. J Immunol. 2006;176(1):567-72.

Thanabhorn S, Jaijoy K, Thamaree S, Ingkaninan K, Panthong A.
Acute and subacute toxicity study of the ethanol extract from
Lonicera japonica Thunb. J Ethnopharmacol. 2006;107(3):370-3.
Lee JH, Ko WS, Kim YH, Kang HS, Kim HD, Choi BT.
Anti-inflammatory effect of the aqueous extract from Lonicera
japonica flower is related to inhibition of NF-kappaB activation
through reducing I-kappaBalpha degradation in rat liver. Int J Mol
Med. 2001;7(1):79-83.

99



155. Park E, Kum S, Wang C, Park SY, Kim BS, Schuller-Levis G.
Anti-inflammatory activity of herbal medicines: inhibition of nitric
oxide production and tumor necrosis factor-alpha secretion in an
activated macrophage-like cell line. Am J Chin Med.
2005;33(3):415-24.

156. Kang OH, Choi YA, Park HJ, Lee JY, Kim DK, Choi SC, Kim TH,
Nah YH, Yun KJ, Choi SJ, Kim YH, Bae KH, Lee YM. Inhibition of
trypsin-induced mast cell activation by water fraction of Lonicera
japonica. Arch Pharm Res. 2004 Nov;27(11):1141-6.

157. Tae J, Han SW, Yoo JY, Kim JA, Kang OH, Baek OS, Lim JP, Kim
DK, Kim YH, Bae KH, Lee YM. Anti-inflammatory effect of
Lonicera japonica in proteinase-activated receptor 2-mediated
paw edema. Clin Chim Acta. 2003;330(1-2):165-71.

158, e E ~ £33 « FHR: LERIAZRTAR © TR EH#ME
2004;29(9):864-7.

159. 8RR ~ RE v Rin. KRBT ER - LPBmAH TR 2005
7:4-6.

160. &% -~ FEX-HAA: SRIERFFERRFHSGRBSE - £
F ik 2E 1997;11(2):36-7.

161. dos Santos MD, Aimeida MC, Lopes NP, de Souza GE.
Evaluation of the anti-inflammatory, analgesic and antipyretic
activities of the natural polyphenol chlorogenic acid. Biol Pharm
Bull. 2006;29(11):2236-40.

162. Feng R, Lu Y, Bowman LL, Qian Y, Castranova V, Ding M.
Inhibition of activator protein-1, NF-kappaB, and MAPKs and
induction of phase 2 detoxifying enzyme activity by chlorogenic
acid. J Biol Chem. 2005 Jul 29;280(30):27888-95.

163. Kotanidou A, Xagorari A, Bagli E, Kitsanta P, Fotsis T,
Papapetropoulos A, Roussos C. Luteolin reduces
lipopolysaccharide-induced lethal toxicity and expression of

100



proinflammatory molecules in mice. Am J Respir Crit Care Med.
2002;165(6):818-23.

164. Kim JA, Kim DK, Kang OH, Choi YA, Park HJ, Choi SC, Kim TH,
Yun KJ, Nah YH, Lee YM. Inhibitory effect of luteolin on
TNF-alpha-induced IL-8 production in human colon epithelial cells.
Int Immunopharmacol. 2005;5(1):209-17.

165. Kim JS, Jobin C. The flavonoid luteolin prevents
lipopolysaccharide-induced NF-kappaB signalling and gene
expression by blocking lkappaB kinase activity in intestinal
epithelial cells and bone-marrow derived dendritic cells.
Immunology. 2005;115(3):375-87.

166. Hirano T, Higa S, Arimitsu J, Naka T, Ogata A, Shima Y, Fujimoto
M, Yamadori T, Ohkawara T, Kuwabara Y, Kawai M, Matsuda H,
Yoshikawa M, Maezaki N, Tanaka T, Kawase |, Tanaka T. Luteolin,
a flavonoid, inhibits AP-1 activation by basophils. Biochem
Biophys Res Commun. 2006;340(1):1-7.

167. Zhang GG, Song SJ, Ren J, Xu SX. A new compound from
Forsythia suspensa (Thunb.) Vahl with antiviral effect on RSV. J
Herb Pharmacother. 2002;2(3):35-40.

168. Chen X, Howard OM, Yang X, Wang L, Oppenheim JJ, Krakauer
T. Effects of Shuanghuanglian and Qingkailing, two
multi-components of traditional Chinese medicinal preparations,
on human leukocyte function. Life Sci. 2002;70(24):2897-913.

169. Ozaki Y, Rui J, Tang YT. Antiinflammatory effect of Forsythia
suspensa V(AHL) and its active principle. Biol Pharm Bull.
2000;23(3):365-7.

170. 3H9% ~ BAEE ~ 5RIBE ~ B~ 2. AHNRICERA»HAX - X
P B 2 X 222 4n 2006;29(1):38-40.

1T X ~ k2% ~ RFHE FANARRIDE F A RREFR TR
iR ESER o PREELT] 2004;22(6):1151-2.

101



172. Shin TY, Jeong HJ, Jun SM, Chae HJ, Kim HR, Baek SH, Kim
HM. Effect of Schizonepeta tenuifolia extract on mast
cell-mediated immediate-type hypersensitivity in rats.
Immunopharmacol Immunotoxicol. 1999;21(4):705-15.

173. B2~ 24K~ 5RIHE ~ 1EK4w: BITALE o R H EE /R BT
TR - TEEFAMHME R 2003;22(3):9-12

174, 2237 3. PRERARARABERER - bR 256 H A 1993;
68.

175, B B WY EBEHAERARTE - BINER - TEFESM
1990;12(2):83-8.

176. Dorman HJ, Kosar M, Kahlos K, Holm Y, Hiltunen R. Antioxidant
properties and composition of aqueous extracts from Mentha

5
2

pae
50

_*

species, hybrids, varieties, and cultivars. J Agric Food Chem.
2003;51(16):4563-9.

177. Juergens UR, Stober M, Vetter H.The anti-inflammatory activity of
L-menthol compared to mint oil in human monocytes in vitro: a
novel perspective for its therapeutic use in inflammatory diseases.
Eur J Med Res. 1998;3(12):539-45.

178, 2~ ik i FF FALR Ry eyl o B E 248 1993; 28(2):
911.

179. Cho JY, Kim AR, Yoo ES, Baik KU, Park MH. Immunomodulatory
effect of arctigenin, a lignan compound, on tumour necrosis
factor-alpha and nitric oxide production, and lymphocyte
proliferation. J Pharm Pharmacol. 1999;51(11):1267-73.

180. Yang Z, Liu N, Huang B, Wang Y, Hu Y, Zhu Y. Effect of
anti-influenza virus of Arctigenin in vivo. Zhong Yao Cai.
2005;28(11):1012-4.

181. Cho MK, Jang YP, Kim YC, Kim SG. Arctigenin, a
phenylpropanoid dibenzylbutyrolactone lignan, inhibits MAP
kinases and AP-1 activation via potent MKK inhibition: the role in

102



182.
183.

184.

185.

186.

187.

188.

189.
190.

TNF-alpha inhibition. Int Immunopharmacol. 2004;4(10-11):
1419-29.

R~ BE RO BEEARER - FEEE 2006;17(2):140-1.
Choi CY, Kim JY, Kim YS, Chung YC, Hahm KS, Jeong HG.
Augmentation of macrophage functions by an aqueous extract
isolated from Platycodon grandiflorum. Cancer Lett. 2001;166(1):
17-25.

Choi CY, Kim JY, Kim YS, Chung YC, Seo JK, Jeong HG.
Aqueous extract isolated from Platycodon grandiflorum elicits the
release of nitric oxide and tumor necrosis factor-alpha from
murine macrophages. Int Immunopharmacol. 2001;1(6):1141-51.
Wang C, Schuller Levis GB, Lee EB, Levis WR, Lee DW, Kim BS,
Park SY, Park E. Platycodin D and D3 isolated from the root of
Platycodon grandiflorum modulate the production of nitric oxide
and secretion of TNF-alpha in activated RAW 264.7 cells. Int
Immunopharmacol. 2004;4(8):1039-49.

Yoon YD, Han SB, Kang JS, Lee CW, Park SK, Lee HS, Kang JS,
Kim HM. Toll-like receptor 4-dependent activation of
macrophages by polysaccharide isolated from the radix of
Platycodon grandiflorum. Int Immunopharmacol. 2003;3(13-14):
1873-82.

Yoon YD, Kang JS, Han SB, Park SK, Lee HS, Kang JS, Kim HM.
Activation of mitogen-activated protein kinases and AP-1 by
polysaccharide isolated from the radix of Platycodon grandiflorum
in RAW 264.7 cells. Int Immunopharmacol. 2004;4(12):1477-87.
BER G TE S GTH - R REEAREERRER P
B A B 23k 2005;7(1):63-70.

PR PEZ GLRIP R EE SRk 2004;p88.

Kumazawa Y, Kawaguchi K, Takimoto H. Immunomodulating

effects of flavonoids on acute and chronic inflammatory

103



responses caused by tumor necrosis factor alpha. Curr Pharm
Des. 2006;12(32):4271-9.

191. Weber C. Involvement of tyrosine phosphorylation in endothelial
adhesion molecule induction. Immunol Res. 1996;15(1):30-7.
192. Comalada M, Ballester |, Bailon E, Sierra S, Xaus J, Galvez J, de

Medina FS, Zarzuelo A. Inhibition of pro-inflammatory markers in
primary bone marrow-derived mouse macrophages by naturally
occurring flavonoids: analysis of the structure-activity relationship.
Biochem Pharmacol. 2006;72(8):1010-21.

193. Kawaguchi K, Kikuchi S, Hasunuma R, Maruyama H, Yoshikawa
T, Kumazawa Y. A citrus flavonoid hesperidin suppresses
infection-induced endotoxin shock in mice. Biol Pharm Bull.
2004,;27(5):679-83.

194. Sakata K, Hirose Y, Qiao Z, Tanaka T, Mori H. Inhibition of
inducible isoforms of cyclooxygenase and nitric oxide synthase by
flavonoid hesperidin in mouse macrophage cell line. Cancer Lett.
2003;199(2):139-45.

195. 24k A, £ 48 PHEEEL . PR P EELRE 1992,
p189.

196. Yu Z, Ohtaki Y, Kai K, Sasano T, Shimauchi H, Yokochi T, Takada
H, Sugawara S, Kumagai K, Endo Y. Critical roles of platelets in
lipopolysaccharide-induced lethality: effects of glycyrrhizin and
possible strategy for acute respiratory distress syndrome. Int
Immunopharmacol. 2005;5(3):571-80.

197. Matsui S, Matsumoto H, Sonoda Y, Ando K, Aizu-Yokota E, Sato T,
Kasahara T. Glycyrrhizin and related compounds down-regulate
production of inflammatory chemokines IL-8 and eotaxin 1 in a
human lung fibroblast cell line. Int Immunopharmacol.
2004;4(13):1633-44.

198. Utsunomiya T, Kobayashi M, Ito M, Herndon DN, Pollard RB,

104



Suzuki F. Glycyrrhizin restores the impaired IL-12 production in
thermally injured mice. Cytokine. 2001 '14(1)'49-55.
199. & 238 SZEEEMRTHL T FEHE 1981;22(7):8-13.

105



Protective and Immunomodulatory effect of Gingyo-San in a murine
model of acute lung inflammation
Chia-Chou Yeh
Major professor: Shung-Te Kao

Graduate Institute of Chinese Medical Science, College of Chinese

Medicine, Chia Medical University

To investigate the effects of Gingyo-san (GGS), traditional
Chinese medicinal formula, on the acute lung inflammation induced by
LPS in vivo. Mice were challenged with intratracheal LPS before with
treatment GGS or vehicle. In Lung morphology, GGS is better than
Xia-Bai-San (XBS) and Hesperidin that reducing the infiltration of
activated polymorphonuclear neutrophils in the airways, decreasing
pulmonary edema, reduced nitrosative stress, and improved lung
morphology. ELISA or RT-PCR detected the expression of cytokines in
BALF and lung tissue. The mechanism of these benefits by treatment
GGS including attenuating expression TNFa, IL-1j3, IL-6, KC, MCP-1,
MIP-2, INOS, and activation of nuclear factor (NF-kB and AP-1) in
BALF and lung tissue. Particularly, GGS also enhanced the
anti-inflammatory cytokine (IL-10) and limited the acute lung
inflammation. In vitro, HES suppressed the expression of IL-8 on A549
cells and THP-1 cells, the expression of TNFa, IL-13, and IL-6 on
THP-1 cells, the expression of ICAM-1 and VCAM-1 on A549 cells
which effect cell adhesion function. The suppression of those
molecules is controlled by NF-kB and AP-1, which are activated by IkB
and MAPK pathways. We also demonstract that GGS, Flos Lonicera,
and chlorogenic acid induce the IL-10 secretion in LPS-induced RAW
264.7 cell lines.

Therefore, GGS protection activity against LPS-induced lung
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inflammatory mediators release and might be beneficial in the

treatment of endotoxin-associated inflammation.
Keyword: Gingyo-san, hesperidin, Xia-Bai-San, chlorogenic acid,

lipopolysaccharide, inflammatory cytokine, NF-kB, AP-1, ICAM-1,
VCAM-1,
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