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1
BALB/c 6

2

LPS (Escherichia coli, 0055:B5) Sigma Chemicals 
(St. Louis, MO)

3

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
HCl Sigma H-7020

Hematoxylin Sigma H3136
H2O2 Riedel-de Haen 18312

Ketamine MERIAL W099062B
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LightShiftTM 

Chemiluminescent
EMSA Kit  

PIERCE 89880

Methanol TEDIA MS-1922
Micro BCA protein Assay kit PIERCE 23235

Nuclear Extraction Kit Panomics AY2002 
One-step RT-PCR kit GeneMark RP01

Paraformaldehyde Sigma P-6148
PBS Sigma D5652

Periodic acid Sigma P7875-25G
2-Propanol Sigma I9516

Schiff’s reagent Sigma S5133-500ML
SDS Sigma L5750

Sircol soluble collagen assay Sircol S1111 
Sodium nitritre Sigma S2252-500G

Sodium metabisulfite  Sigma S-1516
Sodium iodate Sigma S-4007

TEMED Bio-Rad 7-759B
Tris USB 75825

Triton X-100 Sigma 16H1421
Trizol Invitrogen 15596

Trypan blue Sigma T8154
Tween. 20 Sigma P2287

Xylazine Chanelle LA1136 
Xylene TEDIA XR-2250

4

Mouse IL-1  ELISA kit eBioscience

Mouse TNF  ELISA kit BD
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Mouse IL-6 ELISA kit eBioscience

Mouse IL-4 ELISA kit eBioscience
Mouse IL-10 ELISA kit eBioscience

Mouse IL-12 ELISA kit eBioscience
Mouse KC ELISA kit R&D
I B I B phosphorylation Ab Cell signal 
p38 p38 phosphorylation Ab Cell signal 
ERK ERK phosphorylation Ab Cell signal 
JNK JNK phosphorylation Ab Cell signal 

ICAM-1 FITC Ab eBioscience
VCAM-1 PE Ab eBioscience

Streptavidin-HRP conjugate BD
TMB substrate reagent set BD

5

1ml Top plastic syringe 2K05G

23G Needle TERUMO 997801D 
15 ml NUNC 8-0000-560302
50 ml CORNING 25330-50
0.22 m filter Millipore SCGPS05RE

Coating slide Microslide 5126
Uncoating slide Microslide 5156

Kimble-clark 2F083B86
3mm filter paper Whatman 3030917

PVDF membrane Immobilon-p IPVH00010
Nylon membrane Hybond-P S/1282/7307/98/03

6

/

20



Miniprotein III Cell 165-2940, Bio-Rad 

Bio-Rad Power Pac 300 Power Supply 
Mini-protein II Bio-Rad, U.S.A. 

Becton-Dickinson Immunocytometry system, 
San Jose, CA, USA 

Vortex mixer, model VM-1000 
Tomin, Taiwan 

Himac CR 21F, HITACHI, JAPAN 
Beckman GS-15R, USA 

KUBOTA 5010, JAPAN 
NIKON Type 104, JAPAN 
A D company 

-20 SANYO, JAPAN 
-30 Medical Freezer, SANYO, JAPAN 
-80 REVCO, GS Laboratory Equipment  

ULT2586-9-030 Asheville, N.C., U.S.A. 
DYNATECH Laboratories, Great Britain 

Mastercycler personal, Germany . 
Wintvcoon, Chin Tycoon Enlerprises Co.LTD 

Modulab
MARIENFELD, Japan 

Labconco Corporation, Kansas city, Missouri, 
U.S.A.

Cytospin KUBOTA , JAPAN 
KINEMATICA, switzerland 

HORIZON 11.14, Life Techologies, U.S.A. 
Milli-Q Wellbond science CO., LTD  

7
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7-1

Lonicerae japonica thumb. 10

Forsythiae suspense thumb. 10
Menthae Haplocalycis Labiatae 4

Schizonepetae tenuifolia Benth. 4
Glycine max L.  

(Semen Preparatum Sojae), 

5

Glycyrrhizae glabra L. 5

Platycodi grandiflorum Jacq. 6
Lophatheri Gracilis Gramineae 5

Arctii lappa L. 6
Phragmitis communis L. 10

7-2
:

(Flos Lonicera) (Radix Platycodi) 
120  (Herva Mentha) (Herba 

Schizonepeta)

1 ml

100 mg/ml -30

6000 30 0.22  Filtor

, 1 ml

22



100 mg/ml -30

1 LPS
1-1 intratracheal inoculation

1
ketamine xylazine 2 1 1X PBS 

10 0.24-0.3 ml

2

50 l LPS 1 mg/ml
LPS

1

1-2

 0.3 ml/
75%

1 ml
1 ml eppendorf 1

4 3000 rpm 20 3-4
eppendorf 100 l -80

2

1
   0.5 FBS/1xPBS

1 PBS                  50 ml 

23



Fetal bovine serum       250 l

2

75%

0.965
mm polyethylene Tubing 25G

0.5 cm
1 ml 0.5 FBS/1xPBS

1 ml 0.5 FBS/1xPBS
( 1.8 ml) 1200 rpm 4

10 -20
1 ml 0.5 FBS/1xPBS

2-1

1
Trypan blue 4 40 l

1xPBS 20 l
2

20 l eppendorf
20 l 1xPBS 4 Trypan blue

hemocytometer

2-2
1

LiuA LiuB

24



2

100 l cytospin
Liu

3 LiuB
90 sec 6 LiuA 40

1
400x

100

3 Hematoxylin-eosin stain

1

 4% paraformaldehyde   
 milliQ                 500 ml  

paraformaldehyde          4 g  
NaH2PO4 2H2O           6 g 

NaOH                     2 g 
2

4% paraformaldehyde
0.5 mm

4
1

Griess reagent 
Sodium nitrite 

nitrate reductase  

25



NADPH
2

sample nitrate reductase (610 mU/ml)

NADPH (170 mmol/L) 
sodium nitrite standard 100

l Griess reagent 96
15 ELISA reader

540 nm Nitrite

5 Enzyme-linked immunosorbent assay
1

a washing solution 0.05% PBS-T
1XPBS PH=7.4              500 ml 

Tween-20                      250 l
b coating buffer 

Na2CO3           1.59 g 
NaHCO3          2.93 g 
D.D.H2O            1000 ml 

c blocking buffer

3% BSA 3 g BSA/100 ml D.D.W
d stopping buffer       

   1 N H3PO4

2

a  Ag Ab coating buffer 2 g/ml 50
l/well 96-well assy plate 4

b
c 3% BSA blocking 100 l/well 1.5-2

d 0.05% PBS-T wash 3

e Ab Ag 100 l/well 37 RT 2

26



f 0.05% PBS-T wash 3
g 100 l/well 37 45

h 0.05% PBS-T wash 4
i SAV-HRP streptoavidin- Horse radish 

peroxidse 100 l 2 g/well 30
SAV-HRP 1% BSA dilute 1000x

j 0.05% PBS-T wash 5
k substrate TMB 100 l/well

l 50 l/well 1 N H3PO4 stopping
m ELISA reader 450 nm OD

6

6-1
1

Buffer A Mix
1X Buffer A                    1.65 ml/

100mM DTT                   16.5 l/
Protease Inhibitor Cocktail   16.5 l/

10% IGEPAL                 66 l/
Buffer B Mix

1X Buffer B                    147 l/
Protease Inhibitor Cocktail        1.5 l/

100 mM DTT                    1.5 l/

2
1.5 ml Buffer A Mix

15 850 xg 4 10
250 l Buffer 

A Mix 15 15000 G 4

27



3 150 l Buffr B Mix

pellet vortexing 10 eppendorf tube
rocking platform 200 rpm 2

4 15000 G 5
nuclear extract -80

6-2

1
Working reagent Micro BCA protein Assay kit

PIERCE
2

BSA 70 l D.D.H2O 200 40 20
10 5 2.5 1 0.5 0 g/ml BSA

150 l 96 well plate 150
l Working reagent 30 37  2 plate 

reader OD 570 nm

6-3 SDS-PAGE
(1)

(separation gel) 
 30% acrylamide 0.8% bis-acrylamide     3.3 ml 

1.5 M Tris-HCl pH8.8                      2.5 ml 
10% SDS                                1.0 ml 

D.D H2O                                 4.0 ml 
10% ammonium persulfate                 0.1 ml 

TEMED                0.005 ml 
(stacking gel) 

30% acrylamide  0.8% bis-acrylamide   0.67 ml 

1.0 M Tris-HCl pH 6.8                      2.5 ml 

10% SDS                               0.04 ml 

28



D.D.H20                                 2.7 ml 

10% ammonium persulfate              0.04 ml 
TEMED                0.004 ml 

(running buffer) 

0.025 M Tris-HCl pH 8.3 

0.192 M glycine 
0.1% SDS 

(4X Sample buffer) 

0.25 M Tris-HCl pH 6.8 

8% SDS 
0.02% BPB 

30% Glycerol 
(Stain buffer) 

0.25% Coomassie blue R-250 
10% acetic acid 

45% Ethanol 
(Destain buffer) 

   7% acetic acid 
   25% Ethanol 

2

methanol
methanol comb

100
5 well loading 10 l

120 V 1.5
50 30
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6-4

1
transfer buffer

   0.192 M glycine 
   0.0013 M SDS 

   10-20% methanol 
   0.025 M Tris (pH 8.3) 

0.1% amido black 

45% methanol 
10% acetic acid 

50% methanol 

10% acetic acid 
PBS

     0.8% NaCl 
     0.02% KCl 

     0.24% KH2PO4 (pH 7.2-7.45) 
PBST

      PBS 0.05% Tween. 20 
2

SDS-PAGE methanol
PVDF membrane 10 PVDF

membrane 100 mA
1 PVDF membrane 5% non-fat 

milk/PBS 4 PVDF membrane PBST
3 5 PBST (

) 37 2 PBST 3 5
37 2 PBST 2 PBS

30



2 ECL kit

6-5 Electrophoretic Mobility Shift Assay (EMSA) 

1

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 l

   TEMED              20 l
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
6% Nondenaturing polyacrylamide gel

20 1 binding reagent 5 l 5X Loading Buffer
loading 120 V 90 Gel nylon 

membrane membrane 120 mJ/cm2 254 nm UV
2 20 ml LightShift Blocking Buffer

15 LightShift Blocking Buffer

31



conjugate/blocking buffer solution 15

20 ml 1X wash solution 4
5 30 ml LightShift Substrate 

Equilibration Buffer 5 LightShift 
Substrate Working Solution 5

Working Solution Working 
Solution

7 RNA

7-1 RNA
1

   Trizol 
   Chloroform 

   Isopropyl alcohol 
   DEPC water 

2
26G 5 0.2 ml 

Chloroform 15 12000 G 15  4
0.5 ml isopropyl alcohol 10  4 20000 G. 20 

 4 0.7 ml 100%
0.3 ml DEPC water 20000 G. 20  4

Flow 45 20 l DEPC water
RNA  1 g/ml

7-2 One-Step RT-PCR 

1
  One-Step RT-PCR Kit GeneMark

  Nuclease free H20                     15.6 l
RNA temple                            0.6 l

Upstream primer 50-100ng/ l         0.6 l

32



Downstream primer (50-100ng/ l)        0.6 l

( 3.1)
5X Reaction Mix                          6 l

5X Enhancer                             6 l
Enzyme Mix                           0.6 l

      Total      30 l

2
First strand  cDNA synthesis 

1 cycle Reverse transcription             50 , 30 
1 cycle M-MLV RTase inactivation         94 , 2 

RNA/cDNA/Primer denaturation 

Second strand cDNA synthesis and PCR reaction

35 cycle  
     Denaturation               94 , 30s-1 

       Annealing                    55-65 , 30s-1 

       Extension                       72 , 30s-3 
1 cycle  Extension                       72 , 7 

7-3 Agarose gel electrophoresis 

1

Agarose gel                         1.5 g 
    0.5  TBE                         100 ml 

    10 mg/ml Ethidium bromide 
  6  gel loading buffer 

2

1.5 g agarose
1.5

0.5  TBE 10 l DNA Sample 2 l 6  gel 

33



loading buffer 100 V 1 

Ethidium bromide 30 10
UV

Table 3.1 Oligonucleotide primerdesignation for RT-PCR analysis 

-actin 5’-TGGAATCCTGTGGCATCCATGAAAC-3’ 

5’-TAAAACGCAGCTCAGTAACAGTCCG-3’ 

TNF 5’-AGCCCACGTCGTAGCAAACCACCAA-3’
5’-ACACCCATTCCCTTCACAGAGCAAT-3’ 

IL-1 5’-GCGGACTACTATGCTAAAGATG-3’ 

5’-GTTGTGTTGGTTGTAGAGGGCA-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- 1 5’-GCGGACTACTATGCTAAAGATGT-3’ 

5’-GTTGTGTTGGTTGTAGAGGGGCA-3’ 

MCP-1 5’-ACCAGCCAACTCTCACTGAAGC-3’
5’-CAGAATTGCTTGAGGTGGTTGTG-3’ 

MIP-2 5’-GAACAAAGGCAAGGCTAACTGA-3’ 

5’-AACATAACAACATCTGGGCAAT-3’ 

8

(RAW 264.7 cell line) (A549
cell line) (THP-1 cell line) American Type 
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Culture Colection(Rockvlle MD) DMEM penicillin streptomycin

fetal bovine serum Gibco LifeTechnologies (Gaithersburg
MD)  RAW264.7 A549 Dulbecco's modified Eagle's 

mediurm (DMEM) THP-1 RPMI 1640
10% FBS penicillin (100 unit/ml) streptomycin (100 

g/ml) 37 5%
American Type Culture Collection (Rockvlle MD)

(5 x104 cells/well) 96-Wellplates PBS
1 LPS (1 g/ml)

phosphate-bufiered salinc (PBS) 24
MTT(3-(4, 5-dimethylthiazolyl-2)-2, 5-diphenyltetrazolium 

bromide) 4 20% TritonX.100 (final 0.5%)
96-well plates spectra MAX 340 (Molecular Devices

Sunnyvale Califomia,USA) 570 nm

9 (High Performance Liquid 

Chromatography)
501 Chlorogenic acid Luteolin acrtiin

Hesperidin

Hitachi D-7000 Interface , L-7100 pump , L-7455 
DAD , L-7200Autosampler Mightysil

RP-18 GP 250×4.6 mm (5 m)
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Table 3.2. The time and partition of solvent 

Time(min) Acetonitrile(%) 0.3 %H3PO4 (%) 

0

45
55

60
65

10

25
70

10
10

90

75
30

90
90

1 ml/ 350 nm 10 l

Chlorogenic acid Luteolin acrtiin
Hesperidin 0.5 g

10 ml 70 % MeOH 200 rpm 60
70 % MeOH 10 ml 1 ml

5 ml 0.45 m

10

human monocytic cell line THP-1 
THP-1 cells RPMI containing 1% 

FBS  5 g/ml calcein-AM (Sigma Chemicals, St. Louis, MO) 
37ºC  30 THP-1 Fluorescence-labeled cells

1×106 cells/ml A549 cell monolayer
6-well plates TNF  IL-1 4

A549 PBS 100 l (1×105) labeled THP-1 cells/well 
(4:1 ratio of monocytes to epithelial cells) 37 ºC 30

PBS cells Axiovert S100 
microscope Zeiss, Jena, Germany
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11

5 × 105 A549 6 well plates PBS

40 ng/ml TNF 10 ng/ml 
IL-1 PBS trypsin solution (Life 

Technologies) VCAM-1, ICAM-1
(Becton Dickinson, Heidelberg, Germany) A549

PBS 300 PBS FACScan 
cytometer (Becton Dickinson) 10,000

12

Student’s t-test
means SEM p 0.05
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LPS

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  100. 

39



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 . 200.  
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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 . 200. 
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43



GGS-tre
(mg/Kg)

ated dose  GGS-tre
(mg/Kg

ated dose  
)

GGS-treated dose  
(mg/Kg)

Figure 4.4. The weight of lung and concentrations of proteins in BALF(I). BALB/c 

mice received an intratracheal instillation of lipopolysaccharide and were treated 

with different doses of GGS (n = 6) or naïve 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. Naïve. **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(II). BALB/c 

mice received an intratracheal instillation of lipopolysaccharide and were treated 

with GGS, XBS, and HES or naïve mice received PBS instead of LPS 

intratracheally. After 4 hours and 24 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 (naïve) and were treated with different 

doses of GGS. Total cell counts  and Neutrophil cell counts  of BALF were 

determined at 24 hours after LPS. Means ± SEM. **P < 0.05 LPS vs. Naïve, *P< 

0.05 GGS vs. LPS treated mice. 
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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 (naïve) and were treated with GGS, XBS, 

and HES. 4 hours and 24 hours after LPS. 
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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 g intratracheally) or none (naïve 

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. naïve. **P<0.05 GGS vs. LPS-treated 

mice.
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Figure 4.9. Concentrations of tumor necrosis factor-alpha (TNF ), interleukin 

(IL)-1 , 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 (naïve group, n =6). Mice receiving LPS 

were treated with GGS (n = 6). LPS induced a massive increase of TNF  (A), 

IL-1  (B), IL-6 (C), IL-4 (D), IL-10 (E), and IL-12 (F) were determined by ELISA. 

TNF , IL-1 , 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. naïve. **P<0.05 GGS vs. 

LPS-treated mice.  
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Figure 4.10. Concentrations of the nitrite/nitrate and iNOS. Mice were challenged 

at baseline with LPS intratracheally or none (naïve 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 iNOS (B) by RT-PCR. 

Means ± SEM. *P < 0.05 vs. naïve. **P < 0.05 GGS vs. LPS-treated mice. 
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Figure. 4.11. GGS Reduces NF- B and AP-1 activation by EMSA. BALB/c mice 

received an intratracheal instillation of LPS and were treated with GGS (n=6) or 

Naïve (n=6). After 4 hours and 24 hours, EMSAs of nuclear extracts of the lung 

tissue. LPS-induced and GGS inhibit NF- B (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. 

g/ml
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g/ml

Fig 4.13. Concentrations of tumor necrosis factor-alpha (TNF ) 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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g/ml

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 l 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 TNF  (40 ng/ml) 

and IL-1  (10 ng/ml). ELISA assessed the concentration of IL-8 after 24 hours. (B) 

TNF- , IL-1 , 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 TNF  or IL-1 -stimulated ICAM-1 or VCAM-1 expression. (A) 

A549s were pre-incubated with the indicated doses of Hesperidin and stimulated 

with a mixture of TNF  (40 ng/ml) and IL-1  (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 TNF  + IL-1 -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 TNF  (C, D) or IL-1  (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 TNF  and IL-1  or stimuli alone (mean ± SEM). Bar 

represents 50 m.
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Figure. 4.19. Hesperidin Reduces NF- B 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- B (A) and AP-1 (B). A549s were pre-incubated for one hour 

with the indicated doses of HES, followed by stimulation with TNF  (40 ng/ml)  or 

IL-1  (10 ng/ml) for 1 h. EMSAs of nuclear extracts of the lung tissue. 

LPS-induced and hesperidin inhibit NF- B (C) and AP-1 (D). 
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Figure. 4.20. Effect of HES on TNF -induced I B, ERK1/2, p38, or JNK activation 

in A549 epithelial cells by Western blot. In A, cells were pretreated with 5 or 50 M

HES for 30 min before incubation with 40 ng/ml TNF  for 30 min, then whole cell 

lysates were prepared and subjected to Western blotting using antibodies specific 

for the phosphorylated form of I B, ERK1/2, p38, JNK, or for I B, ERK2, p38, or 

JNK as described under Materials and Methods.  
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model of acute lung inflammation 
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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 TNF , IL-1 , IL-6, KC, MCP-1, 
MIP-2, iNOS, and activation of nuclear factor (NF- B 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 TNF , IL-1 , 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- B and AP-1, which are activated by I B
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- B, AP-1, ICAM-1, 

VCAM-1,
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