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The moringa (Moringa odleifera Lam.) plant is used as food and as an anti-allergic agent. In this study,
we studied the inhibitory effect of moringa root extract on the expression of PMA-induced matrix
metalloproteinase-9 (MMP-9), which is the main factor implicated in the invasion and metastasis of
cancer cells in MCFE-7 cells. At first, various moringa extracts were examined in the MCF-7 cells. Both
moringa root extract and leaf extracts inhibited PMA-induced MMP-9 activity, but the root extract
suppressed PMA-induced MMP-9 activity to a greater extent than the leaf extract. The moringa root
extract also inhibited PMA-induced MMP-9 protein expression and cell invasion. According to
RT-PCR, the treatment of the MCEF-7 cells with moringa root extract decreased levels of PMA-induced
MMP-9 mRNA expression, but not the expression of TIMP-1 and -2, indicating that moringa root ex-
tract prevents the transcription of MMP-9 in response to PMA. In addition, moringa root extract spe-
cifically suppressed the phosphorylation of ERK/JNK, but not p38. We suggest that moringa root ex-
tract abolishes MMP-9 activity/expression through ERK/JNK. In conclusion, moringa root extract sup-
pressed PMA-induced MMP-9 activity/expression by inhibiting the phosphorylation of ERK/JNK in
MCEF-7 cells. These results indicate that moringa root extract may be a potential antimetastatic and
anti-invasive agent. Future clinical research is needed on the anticancer properties of moringa root

extract.
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Fig. 1. Effect of extracts from different parts of moringa on
PMA-induced MMP-9 activity in MCEF-7 cells. MCE-7
cells were treated with the indicated concentrations of
moringa extracts and PMA for 24 hr. The conditioned
medium was prepared and used for gelatin zymog-

raphy.
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Fig. 2. Inhibitory effect of moringa root extract on PMA-induced
MMP-9 activity and expression in cancer cells. (A)
MCE-7 cells and MDA-MB-231 cells were treated with
the indicated concentrations of moringa root extract and
PMA for 24 hr. The conditioned medium was prepared
and used for gelatin zymography. (B) Moringa root ex-
tract was added into MCF-7 cells for 1 hr before PMA
stimulation and protein samples were incubated for 24
hr after PMA stimulation. The protein levels of MMP-9
were evaluated by Western blot analysis. B-actin was
used as an internal control.
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Fig. 3. Inhibitory effect of moringa root extract on PMA-induced
cell invasion in MCF-7 cells. 5x10° MCF-7 cells were
seeded in the chamber. The cells were plated on the
Matrigel-coated the upper chamber. The lower chamber
was filled DMEM with various concentrations of mor-
inga root extract. Cells in the chamber were incubated
for 24 hr at 37°C and cells that had invaded the lower
surface of the membrane were fixed with methanol and
stained with hematoxylin and eosin. Random fields were
counted by light microscopy under a high power field.
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Fig. 4. Inhibitory effect of moringa root extract on mRNA ex-
pression of PMA-induced MMP-9 and TIMPs in MCEF-7
cells. MCEF-7 cells were treated with the indicated mor-
inga root extract in the presence of PMA for 24 hr. The
MMP-9, TIMP-1 and -2 mRNA levels were measured
by RT-PCR. B-actin was used as an internal control.
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Fig. 5. Inhibitory effect of moringa root extract on phosphor-
ylation of PMA-induced MAP kinase in MCF-7 cells.
Moringa root extract was added into MCEF-7 cells for
24 hr before PMA stimulation and protein samples were
harvested after PMA stimulation for 20 min. The protein
levels of MAP kinase were evaluated by Western blot
analysis. [B-actin was used as an internal control.
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Ao A 53] & THES Holv Fiehe Tt Aol o GAE AT} Ho|7l wAsit) 15l A
MMP-9L FWetol A =& Ba &S Jehly, st Aol JE9} Moo F231A 283tk MMP-9& thok
St 3R} ALl EFRSL, PMA Foll o3 Tdo] fEHM AX U] AdHoz dA"E A AR
TIMP-13} 26| ¢J3f 7 &4 2 ddo] - Hth. MM 84 9 ES Afstr] ) AHs =4 2Rt
FEEE 27t XE 7 gk 23S A gdle Ao g dEA )k o] AFdME tEFHoE vy}
A, Be, o, Gl FEEAS o] &3t MMP-99] 4 A {55 A7t H, MCE-7 Ao A 27} B
FZ50] MMP-9S 7H4 a3t o2 oA 890t 3 MDA-MB-2313 o] &3 Hl AP A EEo|A §lo]
MMP-9¢] &4 9 wdo] Ry} e FEE| % A G Az mRNA FHME FA3 Anr}
SEHAT. B ofye} A E AFAFAME BRI e FEE o3 SAE JF7E50% o) Fa HA
o4, TIMP-13} 2 mRNA 2&de 27l By %%% o g3 A=A @gkoerz Ty} ¥ FEEo|
MMP9 &4 9 &8 A& T YAE JFE AsfA7Ie A= dddnh 28 MMP9 €4 9 o8 x4
713& F21517] 93] MAP kinase?] 14HetE 13 A3 oA By} Be] FEE°] ERK9 INKY| 4Hs=
AAAN S FAstdeh. Z28A 02 o] H4PE B3 P/t 525 T B8 FFE°] MMP-9 24 2 T3 A )9
7}4 @32 olny, ERK9 INK9] 914kst 248 e MMP-99] 24 9 B8 S gz og 43S gold ¢
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