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Inflammation is characterized by the release of various pro-inflammatory mediators,

including the free radical nitric oxide (NO), prostaglandin E2 (PGE2) and tumor

necrosis factor alpha (TNF-a) from stimulated macrophage cells. Sustained release

of these mediators can lead to chronic diseases, tissue injury and multiple organ

dysfunction syndrome (MODS). Thus, suppression of these mediators is a useful

strategy for the treatment of chronic inflammatory diseases. The use of naturally

abundant flavonoid compounds is widely reported to have anti-inflammatory, anti-

cancer, anti-oxidant and estrogenic effects. In particular, chrysin, kaempferol, morin,

silibinin, quercetin, diosmin and hesperidin are known to alleviate the generation of

key pro-inflammatory mediators.

Several of the above mentioned flavonoids have shown biological benefits on

models of inflammation. Nevertheless, the combinatorial effects of these flavonoids

have not been reported. In this study, the synergistic effects of several flavonoid
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combinations on secretion of major pro-inflammatory mediator from

lipopolysaccharide (LPS)-stimulated RAW264.7 cells as a cellular model of

inflammation, were investigated. To further assess the therapeutic efficacy of

flavonoid combination during the progression of sepsis, survival studies against

polymicrobial sepsis in ICR mice were done as an animal model of inflammation.

Prior to in vivo experiments, the effects of all compounds on NO, PGE2 and TNF-Ct

secretion from LPS-stimulated RAW 264.7 cells were determined by ELISA and

Griess assay; as well as cellular viability by MTT assay. After assessing and

obtaining the IC50 values, flavonoids that expressed inhibitory effects, in at least two

out of the three mediators, were combined in a series of fixed IC50 ratios and

reassessed to generate dose response curves. Flavonoid combination that exhibited

highest synergistic potency as detected by isobolographic analyses, were employed

to further investigate its effects in an animal model of sepsis by cecal ligation and

puncture (CLP)-induced septic shock in ICR mice. Key inflammatory 'mediators

secreted from septic mice were measured through ELISA and fluorometric

determinations; and pharmacological effects upon vital organs were investigated.

Chrysin, kaempferol, morin and silibinin were found to have an adequate potency to

produce dose-response effects upon at least two out of the three mediators assayed.

Significant synergistic effects have been observed among combinations of the

flavonoids mentioned above. In particular, the chrysin / kaempferol combination

significantly synergized to increase the potency of inhibiting the mediators NO,

PGE2 and TNF-Ct secreted from LPS-stimulated RAW 264.7 cells with IC50 =
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2.27IlM, 2.281lM and 20.531lM respectively, as well as a 29% significant increase in

survival rate in CLP-induced septic shock in ICR mice.

Conclusively, this study demonstrated that chrysin / kaempferol combination

significantly synergized to increase the anti-inflammatory activity through inhibition

of several mediators which contributed to improved survival rate. These fmdings

suggest that chrysin / kaempferol combination has reasonable potential as a natural

approach in treating inflammation. Further studies are required to investigate the

underlying mechanisms involved during inflammation.
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Pengerusi: Profesor Daud Ahmad Israf Ali, PhD

Fakulti: Perubatan dan Sains Kesihatan

Keradangan adalah dicirikan dengan pembebasan pelbagai jenis perantara pro-

inflamasi termasuk radikal bebas nitrik oksida (NO), prostaglandin E2 (PGE2) dan

faktor nekrosis tumor alfa (TNF- a.) daripada sel makrofaj yang dirangsang.

Pembebasan perantara-perantara ini secara berterusan akan mengakibatkan penyakit

kronik, kecederaaan pada tisu dan sindrom disfungsi pelbagai organ (MODS). Oleh

itu, perencatan penghasilan perantara-perantara ini adalah strategi yang berguna bagi

rawatan penyakit keradangan yang kronik. Penggunaan kompaun flavonoid

semulajadi dengan banyak telah dilaporkan mempunyai kesan anti-inflamasi, anti-

kanser, anti-oksida dan kesan ke atas estrogen. Secara khususnya, krisin, kaempferol,

morin, silibinin, kuersetin, diosmin dan hesperidin telah diketahui boleh

mengurangkan penghasilan perantara-perantara pro-inflamasi yang utama.
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Beberapa flavanoid yang dinyatakan di atas telah menunjukkan kepentingan secara

biologi ke atas model keradangan. Walau bagaimanapun, kesan gabungan antara

flavanoid-flavanoid masih belum dilaporkan. Dalam kajian ini, kesan sinergi dalam

gabungan beberapa flavonoid terhadap penghasilan perantara pro-inflamasi daripada

sel RAW 264.7 aruhan lipopolisakarida (LPS) sebagai model sel keradangan telah

dikaji. Bagi meneruskan penilaian kesan terapeutik terhadap gabungan flavanoid

semasa proses sepsis, ujian kemandirian terhadap sepsis polimikrob telah dijalankan

ke atas mencit ICR sebagai model keradangan.

Sebelum eksperimen in vivo ini, kesan bagi kesemua kompaun ke atas penghasilan

NO, PGE2 dan TNF-a daripada sel RAW 264.7 aruhan LPS telah ditentukan dengan

menjalani ujian asai imunoserap terangkai enzim (ELISA) dan Greiss, ujian

kebolehhidupan sel juga telah ditentukan dengan menjalani asai MTT. Selepas

menilai dan mendapatkan nilai ICso, flavanoid-flavanoid yang menunjukkan kesan

perencatan yang berkesan, sekurang-kurangnya dua daripada tiga perantara, telah

digabungkan dalam satu siri nisbah ICso yang telah ditetapkan dan dinilai semula

untuk menghasilkan lengkung dos-gerak balas. Kombinasi flavanoid yang

mempamerkan potensi sinergistik yang paling tinggi sepertimana yang dikesan

daripada analisis isobolografik telah digunakan secara lanjut untuk mengkaji

kesannya terhadap model sepsis haiwan dengan menjalani kejutan sepsis aruhan

ligasi dan tusukan sekal ke atas mencit ICR. Perantara keradangan yang utama yang

dihasilkan daripada mencit septik telah dinilai dengan menggunakan ELISA dan

penentuan fluorometrik; dan kesan farmakologikal terhadap organ-organ penting

telah dikaji.
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Krisin, kaempferol, monn dan silibinin telah ditemui memiliki potensi yang

secukupnya untuk menghasilkan kesan dos-gerak balas terhadap sekurang-

kurangnya dua daripada tiga perantara yang telah dikaji. Kesan-kesan sinergistik

yang ketara telah diperhatikan antara kombinasi flavanoid yang telah dinyatakan di

atas. Secara spesifik, kombinasi krisin / kaempferol dilihat sangat sinergik dalam

meningkatkan potensi perencatan perantara NO, PGE2 dan TNF-u yang dirembeskan

daripada sel RAW 264.7 aruhan LPS dengan nilai ICso masing-masing 2.27IlM,

2.281lM dan 20.53IlM, dan juga 29% peningkatan yang ketara dalam kadar

kemandirian yang dilakukan dalam kejutan sepsis aruhan ligasi dan tusukan sekal ke

atas mencit ICR.

Kesimpulannya, kajian ini menunjukkan gabungan krisin / kaempferol menghasilkan

kesan sinergistik yang ketara bagi meningkatkan aktiviti anti-inflamasi dengan

merencat beberapa perantara dan ini telah meningkatkan kadar kemandirian.

Penemuan ini mencadangkan bahawa kombinasi krisin / kaempferol :memiliki

potensi yang meyakinkan sebagai rawatan semulajadi untuk merawat keradangan.

Kajian yang selanjutnya perlu dijalankan bagi menyelidik mekanisma yang terlibat

semasa keradangan.
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CHAPTER ONE

INTRODUCTION

Inflammatory-related diseases pertain a worldwide significant public health burden.

Likewise, sepsis remains the second leading cause of death without any effective

remedy in intensive care units (ICUs) in the Malaysian Ministry of Health (MOH)

hospitals in 2008 (Ministry of Health Malaysia, 2009). During the progression of

sepsis and inflammation, macrophages upon their stimulation with toxins from

invading pathogens produce a wide range of inflammatory mediators including

prostaglandins (PGs), tumour necrosis factor - a (TNF-a), myeloperoxidase (MPO),

nitric oxide (NO) and many others. These mediators were reported to be regulated

mainly by two of the most common pathways, mitogen-activated protein kinase

(MAPK) and nuclear factor kappa-B (NF-KB) (Kundu and Surh, 2008). The

production and release of these mediators intum upregulates the inflammatory

process, contributing to the pathogen elemination and tissue healing. However, if not

resolved, imbalance of cytokine regulation is critically involved in the pathogenesis

of human autoimmune diseases (Moore and Barton, 2003); the excess production of

these mediators will lead to increased leukocyte infiltration, tissue damage, organ

failure and eventually death.

A class of drugs known as the non-steroidal anti-inflammatory drugs (NSAIDs) are

well adopted for their analgesic, antipyretic and anti-inflammatory properties

(Alvarez-Soria et al., 2008). Although they offer inflammatory therapeutic relief,

they were found to be associated with several adverse drug reactions. These

undesirable side effects including; gastroduodenal (GD) mucosal toxicity, ulceration,
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hepatic and nephrotoxic activities which attributed to non-selective inhibition of both

cyclooxygenase (COX) isoforms, specifically COX-l enzyme, which is important

for several normal housekeeping activities in the human body (Heeyeong et al.,

2004). Moreover, the new generation of selective COX-2-inhibitor NSAIDs such as

coxibs, provided the relief from pain and inflammation while avoiding the

gastrointestinal side effects associated with non-selective NSAIDs. However,

selective COX-2-inhibitor NSAIDs were reported to raise serious concerns about

heart toxicities (Grosser et al., 2006) These undesirable or detrimental side effects of

the current management of inflammation or sepsis have led to pursuit for alternative

therapeutic agents. In the recent past, researchers have investigated inhibitory food

compounds and new agents to address the continuing demand for more potent and

selective anti-inflammatory agents with minimal adverse side effects. An attractive

approach for inflammation treatment is the use of natural compounds, such as

flavanoids.

Flavonoids are naturally occurring polyphenolic compounds found in fruits and

vegetables, they have been reported to exhibit a wide range of pharmacological

properties, including anti-inflammatory, anti-oxidant, anti carcinogenic, anti

bacterial and chelating properties (Pereira et al., 2009). Flavonoids were reported to

exhibit their drug-like effects and inhibit the production of major pro-inflammatory

mediators by disruption of several essential biosynthetic and signal transduction

pathways, including MAPK and NF-K8 (lie Wan et al., 2009). While there is a vast

research done on flavonoids, there are little or no published data that describes the

synergistic effects of combinatorial treatment approach of flavonoids on cellular or

animal models of inflammation.
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In this study, seven flavonoids, namely chrysin, kaempferol, monn, silib inin,

hisperidin, diosmin, and quercetin were selected based on their reported anti-

inflammatory effects. The IC50 of each flavonoid were determined through

measurement of selected pro-inflammatory mediators secretion in in vitro system.

The in vitro system used is LPS-induced RAW 264.7 macrophages. Afterwhich,

combinations were constructed and tested for synergy. The combination that exerted

synergism against selected pro-inflammatory mediators tested, may serve as an

approach for inflammation treatment in vivo. Since sepsis is a systemic disorder, the

optimal combination were tested in a CLP-induced septic mice. Thus, investigation

in the animal model provides more insights into therapeutic potential of the

flavonoid combination in the treatment of inflammation and to improve the outcome

of sepsis. This novel combinatorial approach aims to induce a response upon

multiple targets involved during the inflammatory process yielding a synergistic

improvement over inflammation and lethal sepsis.

3
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Objectives of the study:

The advancement of this research is intended to lead to the identification of potent

nutritional flavonoid combination/s that synergises to retain substantial therapeutic

anti-inflammatory capacity in vitro and in vivo via screening of the selected

flavonoids for the inhibition of major proinflammatory mediators namely NO, PGE2

and TNF-a In vitro, then detecting synergism among in vitro flavonoid

combinations, followed by testing of the most potent combination for its protective

abilities in an in vivo model, and finally evaluation of the related synergistic

mechanisms in vivo.

4

© C
OPYRIG

HT U
PM



REFERENCES

Abraham, E., Anzueto, A., Gutierrez, G., Tessler, S., San Pedro, G., Wunderink, R.,
et al. (1998). Double-blind randomised controlled trial of monoclonal antibody
to human tumour necrosis factor in treatment of septic shock. Lancet,
351(9107),929-933.

Adrie, C., & Pinsky, M. R. (2000). The inflammatory balance in human sepsis.
Intensive Care Medicine, 26(4),364-375.

AlIuwaimi, A. M. (2004). The cytokines of bovine mammary gland: Prospects for
diagnosis and therapy. Research in Veterinary Science, 77(3),211-222.

Alvarez-Soria, M. A., Herrero-Beaumont, G., Moreno-Rubio, J., Calvo, E.,
Santi llana, J., Egido, J., et al. (2008). Long-term NSAID treatment directly
decreases COX-2 and mPGES-1 production in the articular cartilage of patients
with osteoarthritis. Osteoarthritis and Cartilage, 16( 12), 1484-1493.

Antoni Horst. (1991). Molecular pathology (illustrated ed.) CRC Press.

Arima, H., Motoyama, K., Matsukawa, A., Nishimoto, Y., Hirayama, F., & Uekama,
K. (2005). Inhibitory effects of dimethylacetyl-beta-cyclodextrin on
lipopolysaccharide-induced macrophage activation and endotoxin shock in
mice. Biochemical Pharmacology, 70(10), 1506-1517.

Auttachoat, W., Zheng, J. F., Chi, R. P., Meng, A., & Guo, T. L. (2007). Differential
surface expression of CD 18 and CD44 by neutrophils in bone marrow and
spleen contributed to the neutrophilia in thalidomide-treated female B6C3F1
mice. Toxicology and Applied Pharmacology, 218(3), 227-2J7.

Avila, M. A., Velasco, J. A., Cansado, J., & Notario, V. (1994). Quercetin mediates
the down-regulation of mutant p53 in the human breast cancer cell line MDA-
MB468. Cancer Research, 54(9),2424-2428.

Balkwill, F., & Mantovani, A. (2001). Inflammation and cancer: Back to virchow?
Lancet, 357(9255), 539-545.

Bannenberg, G., & Serhan, C. N. (2010). Specialized pro-resolving lipid mediators
in the inflammatory response: An update. Biochimica Et Biophysica Acta (BBA)
- Molecular and Cell Biology of Lipids, 1801 (12), 1260-1273.

Barbara 1. Bain. (2004). A beginner's guide to blood cells (2, illustrated, revised ed.)
Wiley-Blackwell.

Blatteis, C. M. (2003). Fever: Pathological or physiological, injurious or beneficial?
Journal of Thermal Biology, 28(1), 1-13.

88

© C
OPYRIG

HT U
PM



Bowie, A., & O'Neill, L. A. (2000). Oxidative stress and nuclear factor-kappaB
activation: A reassessment of the evidence in the light of recent discoveries.
Biochemical Pharmacology, 59(1), 13-23.

Branger, J., Van Den Blink, B., Weijer, S., Madwed, 1., Bos, C. L., Gupta, A., et al.
(2002). Anti-inflammatory effects of a p38 mitogen-activated protein kinase
inhibitor during human endotoxemia. Journal of Immunology, 168(8), 4070-
4077.

Brater, D. C. (2002). Anti-inflammatory agents and renal function, Seminars in
Arthritis and Rheumatism, 32(3, Supplement 1), 33-42.

Brooks, A. C., Menzies-Gow, N. J., Wheeler-Jones, C., Bailey, S. R., Cunningham,
F. M., & Elliott, J. (2007). Endotoxin-induced activation of equine platelets:
Evidence for direct activation of p38 MAPK pathways and vasoactive mediator
production. Inflammation Research, 56(4), 154-161.

Bruhn, F. H. P., Correa, P. B. F., Oliveira-Pelegrin, G. R., & Rocha, M. J. A. (2009).
Blocking systemic nitric oxide production alters neuronal activation in brain
structures involved in cardiovascular regulation during polymicrobial sepsis.
Neuroscience Letters, 453(3), 141-146.

Casey, L. c., Balk, R. A., & Bone, R. C. (1993). Plasma cytokine and endotoxin
levels correlate with survival in patients with the sepsis syndrome. Annals of
Internal Medicine, 119(8), 771-778.

Chakraborty, S., Basu, S., Lahiri, A., & Basak, S. (2010). Inclusion of chrysin in ~-
cyclodextrin nanocavity and its effect on antioxidant potential of chrysin: A
spectroscopic and molecular modeling approach. Journal of Molecular
Structure, 977(1-3), 180-188.

Chen, A., Li, H., Hebda, P. A., Zeevi, A., & Swarts, J. D. (2005). Gene expression
profiles of early pneumococcal otitis media in the rat. International Journal of
Pediatric Otorhinolaryngology, 69(10), 1383-1393.

Chen, C. C., Chow, M. P., Huang, W. C., Lin, Y. C., & Chang, Y. J. (2004).
Flavonoids inhibit tumor necrosis factor-alpha-induced up-regulation of
intercellular adhesion molecule-l (ICAM-l) in respiratory epithelial cells
through activator protein-l and nuclear factor-kappaB: Structure-activity
relationships. Molecular Pharmacology, 66(3),683-693.

Chiu, W., Wang, Y., Chien, Y., Hou, Y., Hu, Y., & Yeh, S. (2009). Effects of dietary
fish oil supplementation on cellular adhesion molecule expression and tissue
myeloperoxidase activity in hypercholesterolemic mice with sepsis. The Journal
of Nutritional Biochemistry, 20(4), 254-260.

Cho, H., Yun, C., Park, W., Kong, 1., Kim, K. S., Park, Y., et al. (2004). Modulation
of the activity of pro-inflammatory enzymes, COX-2 and iNOS, by chrysin
derivatives. Pharmacological Research, 49(1), 37-43.

Cho, S. Y., Park, S. 1., Kwon, M. J., Jeong, T. S., Bok, S. H., Choi, W. Y., et al.
(2003). Quercetin suppresses pro inflammatory cytokines production through

89

© C
OPYRIG

HT U
PM



MAP kinases and NF-kappa B pathway in lipopolysaccharide-stimulated
macrophage. Molecular and Cellular Biochemistry, 243(1-2), 153-160.

Chou, T. C. (2006). Theoretical basis, experimental design, and computerized
simulation of synergism and antagonism in drug combination studies.
Pharmacological Reviews, 58(3),621-681.

Crespo, I., Garcia-Mediavilla, M. V., Gutierrez, B., Sanchez-Campos, S., Tunon, M.
J., & Gonzalez-Gallego, J. (2008). A comparison of the effects of kaempferol
and quercetin on cytokine-induced pro-inflammatory status of cultured human
endothelial cells. The British Journal of Nutrition, 100(5),968-976.

Cuzzocrea, S. (2005). Shock, inflammation and PARP. Pharmacological Research,
52(1), 72-82.

Cypriani, B., Limasset, B., Carrie, M., Le Doucen, c., Roussie, M., De Paulet, A., et
al. (1993). Antioxidant activity of micronized diosmin on oxygen species from
stimulated human neutrophils. Biochemical Pharmacology, 45(7), 1531-1535.

De Paula, L., Santos, W. F., Malheiro, A., Carlos, D., & Faccioli, L. H. (2006).
Differential modulation of cell recruitment and acute edema in a model of
polybia paulista venom-induced inflammation. International
Immunopharmacology, 6(2), 182-189.

Dehmlow, C., Murawski, N., & de Groot, H. (1996). Scavenging of reactive oxygen
species and inhibition of arachidonic acid metabolism by silibinin in human
cells. Life Sciences, 58(18), 1591-1600.

Deshpande, G. G., Heidemann, S. M., -& Sarnaik, A. P. (2000). Heat stress is
associated with decreased lactic acidemia in rat sepsis. Critical Care (London,
England), 4(1),45-49. .

Di Matteo, V., Pierucci, M., Di Giovanni, G., Di Santo, A., Poggi, A., Benigno, A.,
et al. (2006). Aspirin protects striatal dopaminergic neurons from neurotoxin-
induced degeneration: An in vivo microdialysis study. Brain Research, 1095(1),
167-177.

Dogne, J., Hanson, J., & Pratico, D. (2005). Thromboxane, prostacyclin and
isoprostanes: Therapeutic targets in atherogenesis. Trends in Pharmacological
Sciences, 26(12), 639-644.

Donna M. Paulnock. (2000). In Donna M. Paulnock (Ed.), Macrophages: A practical
approach (illustrated ed.) Oxford University Press.

Dusse, L. M. S. A., Silva, R. M. M. e., Vieira, L. M., & Carvalho, M. d. G. (2005).
Does plasma nitrite determination by the griess reaction reflect nitric oxide
synthesis? Clinica Chimica Acta, 362(1-2), 195-197.

Eckert, R. E., Neuder, L. E., Bell, J. L., Trujillo, J. C., & Jones, S. L. (2007). The
role of p38 mitogen-activated kinase (MAPK) in the mechanism regulating
cyclooxygenase gene expression in equine leukocytes. Veterinary Immunology
and Immunopathology, 118(3-4),294-303.

90

© C
OPYRIG

HT U
PM



El-Shafae, A. M., & El-Domiaty, M. M. (2001). Improved LC methods for the
determination of diosmin and/or hesperidin in plant extracts and pharmaceutical
formulations. Journal of Pharmaceutical and Biomedical Analysis, 26(4), 539-
545.

Eroglu, A., Demirci, S., Ayyildiz, A., Kocaoglu, H., Akbulut, H., Akgul, H., et al.
(1999). Serum concentrations of vascular endothelial growth factor and nitrite
as an estimate of in vivo nitric oxide in patients with gastric cancer. British
Journal of Cancer, 80(10), 1630-1634.

Feng, x., Yan, W., Liu, X., Duan, M., Zhang, X., & Xu, 1. (2006). Effects of
hydroxyethyl starch 130/0.4 on pulmonary capillary leakage and cytokines
production and NF-kappaB activation in CLP-induced sepsis in rats. The
Journal of Surgical Research, 135(1), 129-136.

Ferguson, L. R. (2010). Chronic inflammation and mutagenesis. Mutation
Research/Fundamental and Molecular Mechanisms of Mutagenesis, 690(1-2),
3-11.

Fernandez, M. T., Mira, M. L., Florencio, M. H., & Jennings, K. R. (2002). Iron and
copper chelation by flavonoids: An electro spray mass spectrometry study.
Journal of Inorganic Biochemistry, 92(2), 105-111.

Fernandez, S. P., Wasowski, C., Paladini, A. C., & Marder, M. (2005). Synergistic
interaction between hesperidin, a natural flavonoid, and diazepam. European
Journal of Pharmacology, 512(2-3), 189-198.

Fernandez-Cancio, M., Fernandez-Vitos, E. M., Centelles, J. 1., & Imperial, S.
(2001). Sources of interference in the use of 2,3-diaminonaphthalene for the
fluorimetric determination of nitric oxide synthase activity in biological
samples. Clinica ChimicaActa, 312(1-2),205-212.

Fisher Jr., C. J., Dhainaut, J. -. A., Opal, S. M., Pribble, 1. P., Balk, R. A., Slotman,
G. J., et al. (1994). Recombinant human interleukin 1 receptor antagonist in the
treatment of patients with sepsis syndrome: Results from a randomized, double-
blind, placebo-controlled trial. Journal of the American Medical Association,
271(23),1836-1843.

Fornai, M., Colucci, R., Antonioli, L., Awwad, 0., Ugolini, C., Tuccori, M., et al.
Effects of esomeprazole on healing of nonsteroidal anti-inflammatory drug
(NSAID)-induced gastric ulcers in the presence of a continued NSAID
treatment: Characterization of molecular mechanisms. Pharmacological
Research, In Press, Corrected Proof

Galvez, J., Sanchez De Medina, F., Jimenez, J., & Zarzuelo, A. (2001). Effects of
flavonoids on gastrointestinal disorders. In Atta-ur-Rahman (Ed.), Studies in
natural products chemistry (pp. 607-649) Elsevier.

Gaut, J. P., Yeh, G. c., Tran, H. D., Byun, J., Henderson, J. P., Richter, G. M., et al.
(2001). Neutrophils employ the myeloperoxidase system to generate
antimicrobial brominating and chlorinating oxidants during sepsis. Proceedings

91

© C
OPYRIG

HT U
PM



of the National Academy of Sciences of the United States of America, 98(21),
11961-11966.

Girbes, A R., Beishuizen, A., & Strack van Schijndel, R. J. (2008). Pharmacological
treatment of sepsis. Fundamental & Clinical Pharmacology, 22(4), 355-361.

Gohel, M. S., & Davies, A H. (2009). Pharmacological agents in the treatment of
venous disease: An update of the available evidence. Current Vascular
Pharmacology, 7(3),303-308.

Goltsov, A., Maryashkin, A, Swat, M., Kosinsky, Y., Humphery-Smith, 1., Demin,
0., et al. (2009). Kinetic modelling of NSAID action on COX-I: Focus on in
vitro/in vivo aspects and drug combinations. European Journal of
Pharmaceutical Sciences, 36(1), 122-136.

Gonzalez, E. A, & Nazareno, M. A. (2011). Antiradical action of flavonoid-
ascorbate mixtures. LWT - Food Science and Technology, 44(2),558-564.

Graff, G., Gamache, D. A., Brady, M. T., Spellman, J. M., & Yanni, J. M. (1998).
Improved myeloperoxidase assay for quantitation of neutrophil influx in a rat
model of endotoxin-induced uveitis. Journal of Pharmacological and
Toxicological Methods, 39(3), 169-178.

Grosser, T., Fries, S., & FitzGerald, G. A (2006). Biological basis for the
cardiovascular consequences of COX-2 inhibition: Therapeutic challenges and
opportunities. Journal of Clinical Investigation, 116(1),4-15.

Guo, T. L., Chi, R. P., Karrow, N. A., Zhang, L. X, Pruett, S. B., Germolec, D. R.,
et al. (2005). Thalidomide enhances both primary and secondary host
resistances to listeria monocytogenes infection by a neutrophil-related
mechanism in female B6C3F1 mice. Toxicology and Applied Pharmacology,
209(3), 244-254.

Haddad, J. J. (2007). On the enigma of pain and hyperalgesia: A molecular
perspective. Biochemical and Biophysical Research Communications, 353(2),
217-224.

Hamalainen, M., Nieminen, R., Vuorela, P., Heinonen, M., & Moilanen, E. (2007).
Anti-inflammatory effects of flavonoids: Genistein, kaempferol, quercetin, and
daidzein inhibit STAT -1 and NF -kappaB activations, whereas flavone,
isorhamnetin, naringenin, and pelargonidin inhibit only NF -kappaB activation
along with their inhibitory effect on iNOS expression and NO production in
activated macrophages. Mediators of Inflammation, 2007,45673.

Harold J. Sheedlo. (2005). USMLE road map histology
LANGE USMLE road MapsLange roadmap series (illustrated ed.) McGraw-Hill
Professional.

Harris, S. G., Padilla, J., Koumas, L., Ray, D., & Phipps, R. P. (2002).
Prostaglandins as modulators of immunity. Trends in Immunology, 23(3), 144-
150.

92

© C
OPYRIG

HT U
PM



Hawkins, C., & Hanks, G. W. (2000). The gastroduodenal toxicity of nonsteroidal
anti-inflammatory drugs. A review of the literature. Journal of Pain and
Symptom Management, 20(2), 140-151.

Hecker, M., Preiss, C., Klemm, P., & Busse, R. (1996). Inhibition by antioxidants of
nitric oxide synthase expression in murine macrophages: Role of nuclear factor
kappa B and interferon regulatory factor 1. British Journal of Pharmacology,
118(8),2178-2184.

Heim, K. E., Tagliaferro, A. R., & Bobilya, D. J. (2002). Flavonoid antioxidants:
Chemistry, metabolism and structure-activity relationships. The Journal of
Nutritional Biochemistry, 13(10),572-584.

Herlaar, E., & Brown, Z. (1999). p38 MAPK signalling cascades in inflammatory
disease. Molecular Medicine Today, 5(10),439-447.

Heumann, D., & Glauser, M. P. (1996). Anticytokine strategies for the treatment of
septic shock: Relevance of animal models. Current Topics in Microbiology and
Immunology, 216, 299-311.

Hillefass, L. M., Griswold, D. E., Brickson, B., & Albrightson- Winslow, C. (1990).
Assessment of myeloperoxidase activity in whole rat kidney. Journal of
Pharmacological Methods, 24(4),285-295.

Hiramatsu, M., Hotchkiss, R. S., Karl, 1. E., & Buchman, T. G. (1997). Cecal
ligation and puncture (CLP) induces apoptosis in thymus, spleen, lung, and gut
by an endotoxin and TNF-independent pathway. Shock (Augusta, Ga.), 7(4),
247-253.

Hodek, P., Trefil, P., & Stiborova, M. (2002). Flavonoids-potent and versatile
biologically active compounds interacting with cytochromes P450. Chemico-
BiologicalInteractions, 139( 1), 1-21.

Hoesel, L. M., & Ward, P. A. (2004). Mechanisms of inflammatory response
syndrome in sepsis. Drug Discovery Today: Disease Mechanisms, 1(3), 345-
350.

Hogan, F. S., Krishnegowda, N. K., Mikhailova, M., & Kahlenberg, M. S. (2007).
Flavonoid, silibinin, inhibits proliferation and promotes cell-cycle arrest of
human colon cancer. Journal of Surgical Research, 143(1), 58-65.

Horiuchi, Y., Droog, E. J., Henricson, J., Wikstrom, T., Lennqvist, S., & Sjoberg, F.
(2004). Role of histamine release in nonspecific vasodilatation during anodal
and cathodal iontophoresis. Microvascular Research, 67(2), 192-196.

Hsiang, C., Wu, S., & Ho, T. (2005). Morin inhibits 12-0-tetradecanoylphorbol-13-
acetate-induced hepatocellular transformation via activator protein 1 signaling
pathway and cell cycle progression. Biochemical Pharmacology, 69(11), 1603-
1611.

Ikai, K. (1999). Psoriasis and the arachidonic acid cascade. Journal of
Dermatological Science, 21(3), 135-146.

93

© C
OPYRIG

HT U
PM



Inoue, T., Tsubaki, S., Ogawa, K., Onishi, K., & Azuma, J. (2010). Isolation of
hesperidin from peels of thinned citrus unshiu fruits by microwave-assisted
extraction. Food Chemistry, 123(2),542-547.

Jack Challem. (2003). The inflammation syndrome: The complete nutritional
program to prevent and reverse heart disease, arthritis, diabetes, allergies, and
asthma. Hoboken, New Jersey: John Wiley & Sons Inc.

James S. Goodwin. (1985). In James S. Goodwin (Ed.), Prostaglandins and
immunity (illustrated ed.) Springer.

Juan, D., PErez-Vizcaino, F., Jimlinez, J., Tamargo, J., & Zarzuelo, A. (2001).
Flavonoids and cardiovascular diseases. In Atta-ur-Rahman (Ed.), Studies in
natural products chemistry (pp. 565-605) Elsevier.

Kang, J. S., Youm, J., Jeong, S. K., Park, B. D., Yoon, W. K., Han, M. H., et al.
(2007). Topical application of a novel ceramide derivative, K6PC-9, inhibits
dust mite extract-induced atopic dermatitis-like skin lesions in NC/Nga mice.
International Immunopharmacology, 7(13), 1589-1597.

Kanno, S., Shouji, A., Tomizawa, A., Hiura, T., Osanai, Y., Ujibe, M., et al. (2006).
Inhibitory effect of naringin on lipopolysaccharide (LPS)-induced endotoxin
shock in mice and nitric oxide production in RAW 264.7 macrophages. Life
Sciences, 78(7), 673-681.

Kawabe, A., Shimada, Y, Soma, T., Maeda, M., Itami, A., Kaganoi, J., et al. (2004).
Production of prostaglandinE2 via bile acid is enhanced by trypsin and acid in
normal human esophageal epithelial cells. Life Sciences, 75(1),21-34.

Kim, H. P., Son, K. H., Chang, H. W., & Kang, S. S. (2004). Anti-inflammatory
plant flavonoids and cellular action mechanisms. Journal of Pharmacological
Sciences, 96(3),229-245.

Kim, J. W., Lee, J. H., Hwang, B. Y, Mun, S. H., Ko, N. Y., Kim, D. K., et al.
(2009). Morin inhibits fyn kinase in mast cells and IgE-mediated type I
hypersensitivity response in vivo. Biochemical Pharmacology, 77(9), 1506-
1512.

Kim, S. J., Flach, A. 1., & Jampol, L. M. (2010). Nonsteroidal anti-inflammatory
drugs in Ophthalmology. Survey of Ophthalmology, 55(2), 108-133.

Kratzsch, S., DrossIer, K., Sprinz, H., & Brede, O. (2003). Thiyl radicals in
biosystems: Inhibition of the prostaglandin metabolism by the cis-trans-
isomerization of arachidonic acid double bonds. Archives of Biochemistry and
Biophysics, 416(2), 238-248.

Kulmacz, R. J., van der Donk, W. A., & Tsai, A. (2003). Comparison of the
properties of prostaglandin H synthase-l and -2. Progress in Lipid Research,
42(5),377-404.

Kundu, J. K., & Surh, Y. (2008). Inflammation: Gearing the journey to cancer.
Mutation Research/Reviews in Mutation Research, 659(1-2), 15-30.

94

© C
OPYRIG

HT U
PM



Kuo, P. C., & Schroeder, R. A. (1995). The emerging multifaceted roles of nitric
oxide. Annals of Surgery, 221(3), 220-235.

Kuwano, K., Hagimoto, N., & Nakanishi, Y. (2004). The role of apoptosis In

pulmonary fibrosis. Histology and Histopathology, 19(3),867-881.

Lanas, A., & Sopefia, F. (2009). Nonsteroidal anti-inflammatory drugs and lower
gastrointestinal complications. Gastroenterology Clinics of North America,
38(2), 333-352.

Lee, J. K., Kim, S. Y, Kim, Y. S., Lee, W., Hwang, D. H., & Lee, J. Y. (2009).
Suppression of the TRIF-dependent signaling pathway of toll-like receptors by
luteolin. Biochemical Pharmacology, 77(8), 1391-1400.

Leroy, V. (2008). Other non-invasive markers of liver fibrosis. Gastroenterologie
Clinique Et Biologique, 32(6, Supplement 1), 52-57.

Liu, L., Gong, L., Wang, H., Xiao, Y., Wu, X., Zhang, Y, et a1. (2008). Baicalin
inhibits macrophage activation by lipopolysaccharide and protects mice from
endotoxin shock. Biochemical Pharmacology, 75(4),914-922.

Liu, S. F., & Malik, A. B. (2006). NF-kappa B activation as a pathological
mechanism of septic shock and inflammation. American Journal of
Physiology.Lung Cellular and Molecular Physiology, 290(4), L622-L645.

Lomas-Neira, J., Chung, C., Grutkoski, P. S., Dunican, A., Simms, H. H., Cioffi, W.
G., et a1. (2005). Divergent roles of murine neutrophil chemokines In

hemorrhage induced priming for acute lung injury. Cytokine, 31(3), 169-179.

Lu, H., Ouyang, W., & Huang, C. (2006). Inflammation, a key event in cancer
development. Molecular Cancer Research, 4(4),221-233.

Mahat, M. Y, Kulkarni, N. M., Vishwakarma, S. L., Khan, F. R., Thippeswamy, B.
S., Hebballi, V., et a1. (2010). Modulation of the cyclooxygenase pathway via
inhibition of nitric oxide production contributes to the anti-inflammatory
activity ofkaempfero1. European Journal of Phanna co logy, 642(1-3), 169-176.

Marder, M., & Paladini, A. C. (2002). GABA(A)-receptor ligands of flavonoid
structure. Current Topics in Medicinal Chemistry, 2(8), 853-867.

Martin, G. S., Mannino, D. M., Eaton, S., & Moss, M. (2003). The epidemiology of
sepsis in the united states from 1979 through 2000. New England Journal of
Medicine, 348(16), 1546-1554.

Martin, P. (2007). Wound healing and inflammation studies in genetically tractable
organisms. International Congress Series, 1302,3-16.

Mathews, J. D. (2006). Streptococcal disease and the host-parasite relationship.
International Congress Series, 1289,9-13.

Mayer-Scholl, A., Averhoff, P., & Zychlinsky, A. (2004). How do neutrophils and
pathogens interact? Current Opinion in Microbiology, 7(1),62-66.

95

© C
OPYRIG

HT U
PM



Mazolewski, P. J., Barber, A., Williams, S., Simoni, J., Davis, S., & Shires, G. T.
(1999). Attenuating tumor necrosis factor a does not ameliorate other cytokine
and peroxidase products during sepsis. American Journal of Surgery, 178(6),
556-559.

McKay, C. J., Glen, P., & McMillan, D. C. (2008). Chronic inflammation and
pancreatic cancer. Best Practice & Research Clinical Gastroenterology, 22(1),
65-73.

Medina, J. H., Viola, H., Wolfman, C., Marder, M., Wasowski, C., Calvo, D., et al.
(1997). Overview--flavonoids: A new family of benzodiazepine receptor
ligands. Neurochemical Research, 22(4),419-425.

Meisner, M., Schmidt, J., Schywalsky, M., & Tschaikowsky, K. (2000). Influence of
pyrrolidine dithiocarbamate on the inflammatory response in macrophages and
mouse endotoxin shock. International Journal of Immunopharmacology, 22(1),
83-90.

Milde, J., Elstner, E. F., & GraBmann, J. (2004). Synergistic inhibition of low-
density lipoprotein oxidation by rutin, y-terpinene, and ascorbic acid.
Phytomedicine, 11(2-3), 105-113.

Millan, M. J. (1999). The induction of pain: An integrative review. Progress in
Neurobiology, 57(1), 1-164.

Ministry of Health Malaysia. (2010). Health facts. Malaysia: Health Informatics
Centre, Planing and Development Division.

Moore, J. N., & Barton, M. H. (2003). Treatment of endotoxemia. Veterinary Clinics
of North America: Equine Practice, 19(3)~ 681-695.

Morrison, D. C., & Ryan, J. L. (1987). Endotoxins and disease mechanisms. Annual
Review of Medicine, 38,417-432.

Murakami, A., Takahashi, D., Hagihara, K., Koshimizu, K., & Ohigashi, H. (2003).
Combinatorial effects of nonsteroidal anti-inflammatory drugs and food
constituents on production of prostaglandin E2 and tumor necrosis factor-alpha
in RAW264.7 murine macrophages. Bioscience, Biotechnology, and
Biochemistry, 67(5), 1056-1062.

Murdoch, J. R., & Lloyd, C. M. (2010). Chronic inflammation and asthma. Mutation
Research/Fundamental and Molecular Mechanisms of Mutagenesis, 690(1-2),
24-39.

Na, H., & Surh, Y. (2003). Peroxisome proliferator-activated receptor y (PPARy)
ligands as bifunctional regulators of cell proliferation. Biochemical
Pharmacology, 66(8), 1381-1391.

Nakachi, K., Suemasu, K., Suga, K., Takeo, T., Imai, K., & Higashi, Y. (1998).
Influence of drinking green tea on breast cancer malignancy among japanese
patients. Japanese Journal of Cancer Research: Gann, 89(3),254-261.

96

© C
OPYRIG

HT U
PM



Nathan, C., & Xie, Q. -. (1994). Nitric oxide synthases: Roles, tolls, and controls.
Cell, 78(6),915-918.

Neuder, L. E., Keener, J. M., Eckert, R. E., Trujillo, J. C., & Jones, S. L. (2009).
Role of p38 MAPK in LPS induced pro-inflammatory cytokine and chemokine
gene expression in equine leukocytes. Veterinary Immunology and
Immunopathology, 129(3-4), 192-199.

Nick, J. A., Avdi, N. J., Young, S. K., Lehman, L. A., McDonald, P. P., Frasch, S.
C., et al. (1999). Selective activation and functional significance of p38a
mitogen- activated protein kinase in lipopolysaccharide-stimulated neutrophils.
Journal of Clinical Investigation, 103(6),851-858.

Nigou, J., Gilleron, M., Rojas, M., Garcia, L. F., Thurnher, M., & Puzo, G. (2002).
Mycobacterial lipoarabinomannans: Modulators of dendritic cell function and
the apoptotic response. Microbes and Infection, 4(9),945-953.

Okoko, T., & Oruambo, 1. F. (2009). Inhibitory activity of quercetin and its
metabolite on lipopolysaccharide-induced activation of macrophage U937 cells.
Food and Chemical Toxicology, 47(4),809-812.

Oku, H., Nakazato, H., Horikawa, T., Tsuruta, Y., & Suzuki, R. (2002). Pirfenidone
suppresses tumor necrosis factor-a, enhances interleukin-10 and protects mice
from endotoxic shock. European Journal of Pharmacology, 446(1-3), 167-176.

Osadebe, P.O., & Okoye, F. B. C. (2003). Anti-inflammatory effects of crude
methanolic extract and fractions of alchornea cordifolia leaves. Journal of
Ethnopharmacology, 89(1), 19-24.

Panteghini, M. (1990). Aspartate aminotransferase isoenzymes. Clinical
Biochemistry, 23(4),311-319.

Park, H. H., Lee, S., Son, H. Y., Park, S. B., Kim, M. S., Choi, E. J., et al. (2008).
Flavonoids inhibit histamine release and expression of pro inflammatory
cytokines in mast cells. Archives of Pharmacal Research, 31(10), 1303-1311.

Park, P., Kim, H. S., Jin, X. Y., Jin, F., Hur, J., Ko, G., et al. (2009). KB-34, a newly
synthesized chalcone derivative, inhibits lipopolysaccharide-stimulated nitric
oxide production in RAW 264.7 macrophages via heme oxygenase-l induction
and blockade of activator protein-I. European Journal of Pharmacology, 606(1-
3),215-224.

Pereira, D. M., Valentao, P., Pereira, J. A., & Andrade, P. B. (2009). Phenolics:
From chemistry to biology. Molecules, 14,2202-2211.

Philipp M. Lepper, Martha Triantafilou, Luke A. O'Neill, Natalija Novak, Hermann
Wagner, Andrew E. Parker, et al. (2010). Modulation of toll-like receptor
signalling as a new therapeutic principle. Mediators of Inflammation, 2010, 2.

Pinardi, G., Sierralta, F., & Miranda, H. F. (2001). Interaction between the
antinociceptive effect of ketoprofen and adrenergic modulatory systems.
Inflammation, 25(4),233-239.

97

© C
OPYRIG

HT U
PM



-----_--- -------------

Pinsky, M. R., Vincent, J. -., Deviere, J., Alegre, M., Kahn, R. J., & Dupont, E.
(1993). Serum cytokine levels in human septic shock; relation to multiple-
system organ failure and mortality. Chest, 103(2),565-575.

Qinmi Wang, Yifan Han, & Hong Xue. (1999).
Ligands of the GABAA receptor benzodiazepine binding site. CNS Drug
Reviews, 5(2), 125-144.

Qinmi Wang, Yifan Han, & Hong Xue. (1999). Ligands of the GABAA receptor
benzodiazepine binding site. CNS Drug Reviews, 5(2), 125-144.

Ravnsborg, T., Houen, G., & Hejrup, P. (2010). The glycosylation of
myeloperoxidase. Biochimica Et Biophysica Acta (BBA) - Proteins &
Proteomics, 1804(10),2046-2053.

Ray C. Henrikson, Gordon I. Kaye, & Joseph E. Mazurkiewicz. (1997). In Gordon I.
Kaye (Ed.), Histology
the national medical series for independent study
national medical series (3, illustrated ed.) Lippincott Williams & Wilkins.

Read, M. A., Whitley, M. Z., Gupta, S., Pierce, J. W., Best, J.lDavis, R. J., et al.
(1997). Tumor necrosis factor a-induced E-selectin expression is activated by
the nuclear factor-xls and c-JUN N-terminal kinase/p38 mitogen-activated
protein kinase pathways. Journal of Biological Chemistry, 272(5),2753-2761.

Rittirsch, D., Huber-Lang, M. S., Flierl, M. A., & Ward, P. A. (2009).
Immunodesign of experimental sepsis by cecal ligation and puncture. Nature
Protocols, 4(1),31-36. -

Rosenberg Zand, R. S., Jenkins, D. J. A., Brown, T. J., & Diamandis, E. P. (2002).
Flavonoids can block PSA production by breast' and prostate cancer cell lines.
Clinica Chimica Acta, 317(1-2), 17-26.

Ruetten, H., & Thiemermann, C. (2000). Nitric oxide and septic shock. In Louis J.
Ignarro (Ed.), Nitric oxide (pp. 747-757). San Diego: Academic Press.

Sairam, K., Saravanan, K. S., Banerjee, R., & Mohanakumar, K. P. (2003). Non-
steroidal anti-inflammatory drug sodium salicylate, but not diclofenac or
celecoxib, protects against I-methyl-4-phenyl pyridinium-induced dopaminergic
neurotoxicity in rats. Brain Research, 966(2), 245-252.

Sampson, L., Rimm, E., Hollman, P. C. H., de Vries, J. H. M., & Katan, M. B.
(2002). Flavonol and flavone intakes in US health professionals. Journal of the
American Dietetic Association, 102(10), 1414-1420.

Sato, Y., Shibata, H., Arai, T., Yamamoto, A., Okimura, Y., Arakaki, N., et al.
(2004). Variation in synergistic activity by flavone and its related compounds on
the increased susceptibility of various strains of methicillin-resistant
staphylococcus aureus to beta-lactam antibiotics. International Journal of
Antimicrobial Agents, 24(3),226-233.

98

© C
OPYRIG

HT U
PM



Scambia, G., De Vincenzo, R., Ranelletti, F. 0., Panici, P. R, Ferrandina, G.,
D'Agostino, G., et al. (1996). Antiproliferative effect of silybin on
gynaecological malignancies: Synergism with cisplatin and doxorubicin.
European Journal of Cancer (Oxford, England: 1990), 32A(5), 877-882.

Scheiermann, P., Hoegl, S., Revermann, M., Ahluwalia, D., Zander, J., Boost, K. A.,
et al. (2009). Cecal ligation and incision: An acute onset model of severe sepsis
in rats. Journal of Surgical Research, 151(1), 132-137.

Schroeter, H., Boyd, C., Spencer, 1. P. E., Williams, R. J., Cadenas, E., & Rice-
Evans, C. (2002). MAPK signaling in neurodegeneration: Influences of
flavonoids and of nitric oxide. Neurobiology of Aging, 23(5), 861-880.

Scott, E. N., Gescher, A. J., Steward, W. P., & Brown, K. (2009). Development of
dietary phytochemical chemopreventive agents: Biomarkers and choice of dose
for early clinical trials. Cancer Prevention Research (Philadelphia, Pa.), 2(6),
525-530.

Seam, N., & Suffredini, A. F. (2007). Mechanisms of sepsis and insights from
clinical trials. Drug Discovery Today: Disease Mechanisms, 4(2), 83-93.

Silva, A. T., Bayston, K. F., & Cohen, J. (1990). Prophylactic and therapeutic effects
of a monoclonal antibody to tumor necrosis factor-a. in experimental gram-
negative shock. Journal of Infectious Diseases, 162(2), 421-427.

Silvia Frede Saleh, T., Batista Calixto, J., & Santos Medeiros, Y. (1999). Effects of
anti-inflammatory drugs upon nitrate and myeloperoxidase levels in the mouse
pleurisy induced by carrageenan». Peptides, 20(8),949-956.

Suh, S., Chung, T., Son, M., Kim, S., Moon, T. c., Son, K. H.,'et al. (2006). The
naturally occurring biflavonoid, ochnaflavone, inhibits LPS-induced iNOS
expression, which is mediated by ERK1I2 via NF-KB regulation, in RAW264.7
cells. Archives of Biochemistry and Biophysics, 447(2), 136-146.

Syahida, A., Israf, D. A., Permana, D., Lajis, N. H., Khozirah, S., Afiza, A. W., et al.
(2006). Atrovirinone inhibits pro-inflammatory mediator release from murine
macrophages and human whole blood. Immunology and Cell Biology, 84(3),
250-258.

Takano-Ishikawa, Y., Goto, M., & Yamaki, K. (2006). Structure-activity relations of
inhibitory effects of various flavonoids on lipopolysaccharide-induced
prostaglandin E2 production in rat peritoneal macrophages: Comparison
between subclasses of flavonoids. Phytomedicine, 13(5),310-317.

Takeuchi, K., Tanaka, A., Kato, S., Amagase, K., & Satoh, H. (2010). Roles of COX
inhibition in pathogenesis of NSAID-induced small intestinal damage. Clinica
Chimica Acta, 411(7-8),459-466.

Tallarida, R. J. (2001). Drug synergism: Its detection and applications. The Journal
of Ph ann acology and Experimental Therapeutics, 298(3),865-872.

99

© C
OPYRIG

HT U
PM



Tallarida, R. J., Porreca, F., & Cowan, A. (1989). Statistical analysis of drug-drug
and site-site interactions with isobolograms. Life Sciences, 45(11),947-961.

Teffo, L. S., Aderogba, M. A., & Eloff, J. N. (2010). Antibacterial and antioxidant
activities of four kaempferol methyl ethers isolated from dodonaea viscosa jacq.
var. angustifolia leaf extracts. South African Journal of Botany, 76(1),25-29.

Tewtrakul, S., & Subhadhirasakul, S. (2008). Effects of compounds from kaempferia
parviflora on nitric oxide, prostaglandin E2 and tumor necrosis factor-alpha
productions in RAW264.7 macrophage cells. Journal of Ethnopharmacology,
120(1),81-84.

Thiile, C., & Kiderlen, A. F. (2005). Sources of interferon-gamma (IFN-y) in early
immune response to listeria monocytogenes. Immunobiology, 210(9),673-683.

Torres,M. B., & De Maio, A. (2005). An exaggerated inflammatory response after
CLP correlates with a negative outcome. Journal of Surgical Research, 125(1),
88-93.

Tracey, K. J., Fong, Y., Hesse, D. G., Manogue, K. R., Lee, A. T., Kuo, G. C., et al.
(1987). Anti-cachectin/TNf monoclonal antibodies prevent septic shock during
lethal bacteraemia. Nature, 330(6149),662-664.

Ulloa, L., & Tracey, K. J. (2005). The 'cytokine profile': A code for sepsis. Trends
in Molecular Medicine, 11(2),56-63.

Verschoyle, R. D., Greaves, P., Patel, K., Marsden, D. A., Brown, K., Steward, W.
P., et al. (2008). Evaluation of the cancer chemopreventive efficacy of silibinin
in genetic mouse models of prostate and intestinal carcinogenesis: Relationship
with silibinin levels. European Journal of Cancer, 44(6),898-;906.

Viatour, P., Merville, M., Bours, V., & Chariot, A. (2005). Phosphorylation of NF-
KB and IKB proteins: Implications in cancer and inflammation. Trends in
Biochemical Sciences, 30(1), 43-52.

Vilcek, J., & Lee, T. H. (1991). Tumor necrosis factor. new insights into the
molecular mechanisms of its multiple actions. The Journal of Biological
Chemistry, 266(12), 7313-7316.

Wadsworth, T. L., McDonald, T. L., & Koop, D. R. (2001). Effects of ginkgo biloba
extract (EGb 761) and quercetin on lipopolysaccharide-induced signaling
pathways involved in the release of tumor necrosis factor-alpha. Biochemical
Pharmacology, 62(7),963-974.

Wan, Y., Xue, x., Li, M., Zhang, X., Qin, X., Zhang, C., et al. (2007). Prepared and
screened a modified TNF-a molecule as TNF-a autovaccine to treat LPS
induced endotoxic shock and TNF-a induced cachexia in mouse. Cellular
Immunology, 246(2), 55-64.

Wasner, G., Schwarz, K., Schattschneider, J., Binder, A., Jensen, T. S., & Baron, R.
(2004). Interaction between histamine-induced itch and experimental muscle
pain. European Journal of Pain, 8(3), 179-185.

100

© C
OPYRIG

HT U
PM



Werner, S. L., Barken, D., & Hoffmann, A. (2005). Stimulus specificity of gene
expression programs determined by temporal control of IKK activity. Science,
309(5742), 1857-1861.

Williamson, E. M. (2001). Synergy and other interactions In phytomedicines.
Phytomedicine, 8(5),401-409.

Willoughby, D. A. (1978). Inflammation. Endeavour, 2(2), 57-65.

Wilms, L. C., Hollman, P. C. H., Boots, A. W., & Kleinjans, J. C. S. (2005).
Protection by quercetin and quercetin-rich fruit juice against induction of
oxidative DNA damage and formation of BPDE-DNA adducts in human
lymphocytes. Mutation Research/Genetic Toxicology and Environmental
Mutagenesis, 582(1-2), 155-162.

Woo, K. J., Jeong, Y., Inoue, H., Park, J., & Kwon, T. K. (2005). Chrysin suppresses
lipopolysaccharide-induced cyclooxygenase-2 expression through the inhibition
of nuclear factor for IL-6 (NF-IL6) DNA-binding activity. FEBS Letters,
579(3), 705-711.

Xiao, H., Jun-Fang, Lu, x., Chen, x., Chao-Tan, & Sun, Z. (2009). Protective effects
of kaempferol against endothelial damage by an improvement in nitric oxide
production and a decrease in asymmetric dimethylarginine level. European
Journal of Pharmacology, 616(1-3),213-222.

Xie, X., Shinozawa, Y., Sasaki, J., Takuma, K., Akaishi, S., Yamanouchi, S., et al.
(2008). The effects of arginine and selective inducible nitric oxide synthase
inhibitor on pathophysiology of sepsis in a CLP model. Journal oj Surgical
Research, 146(2),298-303.

Yu, M., Shao, D., Liu, J., Zhu, J., Zhang, Z., & Xu, J. (2007). Effects ofketamine on
levels of cytokines, NF-KB and TLRs in rat intestine during CLP-induced
sepsis. International Immunopharmacology, 7(8), 1076-1082.

Zhong, J., & Kyriakis, J. M. (2007). Dissection of a signaling pathway by which
pathogen-associated molecular patterns recruit the JNK and p38 MAPKs and
trigger cytokine release. The Journal of Biological Chemistry, 282(33), 24246-
24254.

Zhu, W., Downey, J. S., Gu, J., Padova, F. D., Gram, H., & Han, J. (2000).
Regulation of TNF expression by multiple mitogen-activated protein kinase
pathways. Journal of Immunology, 164(12),6349-6358.

101

© C
OPYRIG

HT U
PM




