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The moringa (Maringa oleifera Lam.) plant is used both as food and an anti-allergic agent. In this
study, we investigated skin protection effects of methanol extracts from the root, seed, fruit, and
leaves of moringa in HaCaT keratinocyte cells. To investigate the pharmacological potential of various
moringa extracts on TNF-a-induced collagen degradation in HaCaT cells, we measured the activity of
matrix metallopeptidase-9,2 (MMP-9,2) by zymography analysis. Our results showed that all the mor-
inga extracts inhibit the TNF-a-induced enzyme activity of MMP-9. In particular, moringa root extracts
significantly suppressed MMP-9 and MMP-2 in a dose-dependent manner. Next, to investigate the an-
ti-inflammation effect of the moringa extracts, we examined cyclooxygenase-2 (COX-2), inducible nitric
oxide synthase (iNOS), and interleukin-6 (IL-6) expression of the extracts. The results showed that
both the root extracts and the seed extracts decreased the TNF-a-induced expression of COX-2. In ad-
dition, the root and leaf extracts reduced the expression of IL-6. However, none of the moringa ex-
tracts affected the expression of iNOS. The results suggest that moringa root extracts down-regulate
MMP-9, COX-2, and IL-6 and that the root extracts offer superior skin protection effects compared

with other extracts of moringa in HaCaT cells.
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Fig. 1. The effect of extracts from different parts of moringa
on cell survival in HaCaT keratinocyte. HaCaT keratino-
cytes were cultured in the presence of the indicated con-
centrations of moringa extracts for 24 hr. Cell survival
was determiner using an MTT assay. The values shown
represent means*SE of three independent experiments
and are expressed relative to controls; *p<0.05, ** p<0.01.
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Fig. 4. Effect of extracts from different parts of moringa on TNF-a-induced IL-6 expression in HaCaT keratinocyte. HaCaT cells
were treated with the indicated moringa extracts in the presence of TNF-a for 24 hr .The IL-6 mRNA levels were measured

by RT-PCR. B-actin was used as an internal control.
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