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Abstract

Siamese crocodile (Crocodylus siamensis) is one of a few ancient reptile species which
was survived until nowadays. Regarding from this evidence, it indicates that the innate immunity
of the crocodiles is very powerful to protect itself from several pathogens infection. Thus, in this
project we are interested to study biological properties of crocodile blood proteins and
peptides in the term of the anti- P. acnes, anti-inflammatory and antioxidant activity. To
elucidate the antioxidant activity of C. siamensis blood components (plasma, serum,
hemoglobin (cHb) and white blood cells extract (cWBC) on BJ human skin fibroblasts, hydrogen
peroxide (H,0,), a reactive oxygen species (ROS) causing cellular injury associated with the
induction of numerous diseases, was selected as the oxidant in this research. Using the 3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazoliumbromide solution (MTT) assay, C. siamensis blood
components were found exhibit no toxicity on BJ cells. A pronounced protective effect against
H,O, damage was observed upon pre-incubation of the cells with 25, 50 and 100 pg/ml of each
C. siamensis blood component for 1 h prior to H,O, exposure. The highest potential to
preserve cell viability was found in C. siamensis hemoglobin (cHb) (89.0%). These results were
coincided with visible light microscopy observation. Additionally, it could further be shown that
treatment with C. siamensis blood components did not exhibit any toxic effect on human
peripheral blood mononuclear cells (PBMC). Moreover, the collected data clearly demonstrates
that H,0, induces apoptosis within human skin fibroblast cells, which was evidently decreased
by pre-treatment with cHb. Free radicals lead to oxidation and this accumulates within cells can
contributes to the inflammatory state of various diseases. Thus, antioxidant compounds are
potent scavengers of free radicals that may have a possible role in improving inflammatory
conditions. From this evidence, cHb and cWBC that exhibited antioxidant behavior might also
have the anti-inflammatory function. Consequently, this report represents the first study aimed
to shed light onthe basic mechanism of the anti-inflammatory activities of cHb and cWBC. In the
present study, 25, 50 and 100 pg/ml of cWBC were found to reduce the production of NO in
both LPS and P. acnes-stimulated RAW 264.7 cells. Consistent with the NO testing results, it was
observed that co-treatment with cWBC also significantly decreased inducible nitric oxide
synthase (INOS), likely due to decreased expression levels of Inducible nitric oxide synthase
(INOS), Interleukin 6 (IL-6), Interleukin 1B (IL-1B) and Tumor necrosis factor-alpha (TNF-o.) mRNA
expression level and also decreased IL-6 and TNF-Ql protein level as determined by RT-PCR and
ELISA, respectively. Moreover, combining the cWBC (25 and 50 pg/ml) with LPS or P. acnes-
would decrease the apoptosis of RAW 264.7 cells. At the concentration of 50 pg/ml, cWBC

significantly decreased apoptosis process that induced by LPS and P. acnes about 74% and



59%, respectively. Additionally, the result from broth dilution method revealed that cWBC
inhibited the growth of P. acnes. To elucidate the proteomics response of macrophages treated
with LPS in the presence or absence of cHb, several proteins with differential expressions were
identified by using LC-MS/MS analysis. With respect to the individual functions of these proteins,
our data indicated involvement in various processes during inflammation, such as cellular
metabolism, protein fate, oxidative burst, signal transduction and morphogenesis. Consequently,
all results of this study directly indicated that cHb exhibits anti-inflammatory activity on LPS-
stimulated RAW 264.7 cells via functioning as an activator or suppressor in the expression of
inflammatory factor genes and affects several specific proteins that related to important
inflammation pathways. Therefore, this work represents the first study to demonstrate the
efficiency of C. siamensis blood components with respect to their biological function and
strongly supports the utilization of C. siamensis blood as a therapeutic products or dietary

supplements.
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