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ABSTRACT

Curcumin, the principal curcuminoid found in Curcuma longa, used in
traditional medicine. It has been shown to have a wide spectrum of biological actions,
including anti-inflammatory activity. In fact there has been shown that neutrophils is
the principle circulating phagocyte which is the first and most abundant leukocyte
delivers to a site of infection or inflammation, and is thus an integral component of
the innate immune system. There is still no evidence of efficacy of curcumin on this
inflammatory cell. Moreover curcumin is commonly used as anti-pruritus in relieving
itch in allergic reaction, but how its function especially on histamine is not clear.
Thus, attention was then directed toward study the effects of curcumin on neutrophils
by studying in vitro phagocytosis, in vivo neutrophil migration and pro-inflammatory
cytokines production in controlled trial septic inflammatory conditions and on
histamine activity.

To study the effect of curcumin on phagocytosis, the human leucocytes were
cultured with C. albicans, supplemented with various concentrations of curcumin, and
incubated at various times. The percentage of phagocytosis (%Pg) and phagocytic
index (PI) were determined. The results were shown that in control human
phagocytes, the %Pg was dramatically increased with time and reached a maximum at
30 min-incubation. Not only the number, but also the ability to ingest C. albicans of

active neutrophils was also increased with time. Whereas in curcumin



supplementation (1-100 uM), the %Pg and Pl were decreased in dose and time
dependent manner, significantly at 15, 30 and 60 mins.

To study the effect of curcumin on the inflammatory cells migration and pro-
inflammatory cytokines production in the site of infection, the in vivo acute septic
peritonitis mouse model was done. BALB/c mice were treated with various
concentrations of curcumin. Mice were fed with curcumin-mixed drinking water
available ad libitum for 2 weeks, or intraperitoneal administration of curcumin 5
minutes, before cecal puncture were done. After 4 hrs, the peritoneal fluids were
harvested. The number of inflammatory cells migration was evaluated and pro-
inflammatory cytokines, TNFa, IL-6 and IL-1p were measured by ELISA. The
results were shown that, within 4 hrs after inducing acute septic peritonitis, the large
number of leucocytes, particularly neutrophils were recruited into peritoneal cavity,
together with an increasing of TNFa, IL-6 and IL-1p productions. The reciprocal
results were observed in the presence of curcumin, similarly in oral (10, 50, 100
uM/ml) and intraperitoneal (300 ul of 50, 100, 200 uM/ml) curcumin-treated groups.
The number of migrated leucocytes and neutrophils were significantly decreased in
dose dependent manner. In parallel with the reduction of leucocytes in curcumin-oral
treated groups, the level of cytokines TNFa, IL-6 and IL-1p were also significantly
gradually decline in a dose dependent manner.

The direct activity of histamine on skin blood vessels was shown by
vasodilatation and increasing vascular permeability, observed within 15 minutes after
histamine intradermally injection at pinna. This reaction was inhibited by curcumin,
since mice prior fed with curcumin-mixed drinking water showed no response to
histamine. This result suggested that curcumin involved in histamine-induced
vasodilatation by inhibiting this phenomena.

Both studies in vitro and in vivo administration of curcumin indicated that
curcumin could inhibit neutrophils recruitment and pro-inflammatory cytokines
TNFa, IL-6 and IL-1p production. The anti-inflammatory activities appear to mediate
through the inhibition of phagocytosis and migration of neutrophils to the site of
infection. In fact, inflammation not only harmful to microbes, but also damage to host
tissue, especially in expanding inflamed condition. Our finding suggested that in



Vi

certain circumstance such as infectious inflammation, treatment with curcumin may
have a beneficial in relieving severity of symptoms caused by neutrophils.
Corticosteroid and NSAID are drugs commonly prescribed, and have been the major
modes of therapy against various chronic conditions, especially in non-infectious
inflammations. The clinically used these anti-inflammatory drugs suffer from the
disadvantage of side effects and high cost of treatment. Naturally occurring anti-
inflammatory substance, such as curcumin in this study, has been increasing
considered as safer nutraceutical since no adverse effect or toxicity was observed so
far. Concerning the over side effects and high costs of conventional medicines, the
changing trends could be the substitution of curcumin for corticosteroid as the anti-
inflammatory medicines use in inflammation and allergy, or for NSAIDS use in non-

infectious inflammation.
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