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The present study investigates the antioxidant and anti-inflammatory activities of Mangifera indica L.
leaf extract. The total polyphenol content was measured using the Folin-Denis method. Results
showed that the M. indica L. leaf extract of water and 70% ethanol showed a content of 440.83+1.02,
475.63+1.3 mg/100 g tannic acid equivalent. To assess antioxidant activity and electron-donating abil-
ity, 2,2’-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid) radical scavenging activity were measured,
and all extracts were found to be highly efficacious. To assess cell viability of the extract from M. indica
L. leaf on macrophage cells (RAW 264.7), a 3-[4,5-dimethyl-thiazol-2- yl]-2,5-diphenyl-tetrazolium-
bromide assay was performed. The following experiments were conducted in section where cells was
not shown of toxicity. In order to effectively determine anti-inflammatory activity, inhibition of lip-
opolysaccharide (LPS)-induced nitric oxide (NO) production in RAW 264.7 cells was examined using
a Griess assay. The result showed that M. indica L. leaf extract concentration-dependently inhibited
NO production. M. indica L. leaf extract was measured using Western blot, reverse transcription- poly-
merase chain reaction (RT-PCR) that to find the production of pro-inflammatory factor on stimulated
RAW 264.7 cells of LPS. According to the results of this study, the M. indica L. leaf extract showed
excellent effectiveness in antioxidant and anti-inflammatory activity, thus confirming its usability as
a natural material and a functional raw material for cosmetics.
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g4 ZA A4E Folin-ciocalteu reagent (Folin),
Tannic acid, 1-1-diphenyl-2-picrylhydrazyl (DPPH), ascor-
bic acid, 2,2’-azinobis-bis (3-ethylbenzothiazoline-6-sulfonic
acid) (ABTS), dimethyl sulfoxide (DMSO) &< Sigma
Chemical Co. (St. Louis, MO, US.A)ll A +3te] AL&-3}
. AzsAH 3 F4F FAH AL A
3-(4,5-dimethylthiazol-2-yl)-2,5- diphenyl tetrazolium bro-
mide (MTT), lipopolysaccaride (LPS), griess regent ‘-
Sigma Chemical Co. (St. Louis, MO, US.A)ll Al T3t A
£33t Western blotell iNOS, Cyclooxygenase (COX)- 2,
B-actin® primary antibody$} goat anti-rabbit 5] secon-
dary antibody+ Santa Cruz (CA, US.A)IA T3kt
Reverse transcription polymerase chain reaction (RT-PCR)°]
0] &% GoScript™ Reverse Transcription System Promega
Corporation (Madison, WI, US.A)oll A T9)8tef A-&-319 o}

A o] AHE3t 7]7]+= rotary vacuum evaporator (EYELA,
Japan), microcentrifuge (gyrozen, Korea), ELISA reader

(Tecan, Austria), pH meter (Mettler-Toledo AG, Swltzer-
land), centrifuge (Hanil Science Industrial Co. Korea), auto-
clave (JS Research Inc, Korea), PCR (C-100, Bio-Rad. U.S.A),
Image Quant LAS 4,000 (GE Healthcare Bio-Sciences AB,
Uppsala, Sweden) &< AH-&3tAth.
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Table 1. Sequence of the primers used for RT-PCR

Gene Primer Sequence (5° —3')
GAPDH sense TGA AGG TCG GTG TGA ACG GAT TTG GC
anti-sense CAT GTA GGC CAT GAG GTC CAC CAC
COX2 sense GGA GAG ACT ATC AAG ATA GT
i anti-sense ATG GTC AGT AGA CIT TTA CA
NOS sense AAT GGC AAC ATC AGG TCG GCC ATC ACT
! anti-sense GCT GTG TGT CAC AGA AGT CTC GAA CTC

Total polyphenol &% &4 1}
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£ QQFM Al A Fits}, 85, 9
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mg TAE/100 go] &S Uttt 7 F2E<5 vlus) %
S o & Aole AW, F
Hle] 22 FES et

HMASHSEY 2

DPPHE $H4 ¥ adlcal 7HAH, dzA 2 g ofnl
SFES T AALA Y s G4 S wol AHEE]
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g. 1. Electron donating ability of Mangifera indica L. leaf ex-
tracts. [] AMLW : Mangifera indica L. leaf extracted with
water, Bl AMLE : Mangifera indica L. leaf extracted with
70% ethanol. Results are means + S.D. of triplicate data.

ABTS" cation radical scavenging activity assay &8
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NEW g_lg] g4 9 oeE 2EE89 ABTS radical &
5 A3}E Fig. 29 Yt 4% A9
45 9 g FEEANA FE7} 500 ug/mliY = 747 80.92
+1.38%, 94.48+08% 2 EHE UEY o dgE& FEENA
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Table 2. Content of total phenolic in Mangifera indica L. leaf extracts

Sample

Total polyphenols (mg/100 g dry)

Mangifera indica L. leaf extracted with water (AMLW)

440.83£1.02

Mangifera indica L. leaf extracted with 70% ethanol (AMLE) 475.63+1.03
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Fig. 2. ABTS radical scavenging ability of Mangifera indica L. leaf
extracts. [] AMLW : Mangifera indica L. leaf extracted with
water, @ AMLE : Mangifera indica L. leaf extracted with
70% ethanol. Results are means + S.D. of triplicate data.
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Fig. 3. Cell viability of extracts from Mangifera indica L. leaf on

macrophage cells (RAW 264.7). After RAW 264.7 cells
(1x10° cells/well) were started in medium for 24 hr 4 the
cells were treated with 5, 10, 50, 100, 500 and 1,000 pg/ml
of extracted Mangifera indica L. leaf for 24 hr. Each value
represents mean * SD of three individual experiments.
O AMLW : Mangifera indica L. leaf extracted with water,
B AMLE: Mangifera indica L. leaf extracted with 70%
ethanol.
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Fig. 4. Effect of extracts from Mangifera indica L. leaf on production of nitric oxide in RAW 264.7 cell. Effect of extracts of Mangifera
indica L. leaf on NO production in LPS-induced RAW 264.7 cells. RAW 264.7 cells (210 cells/well) were treated with extracts
of Mangifera indica L. leaf and LPS (1 ug/ml) for 18 hr. Each value represents mean + SD of three individual experiments.
O AMLW : Mangifera indica L. leaf extracted with water (A), B AMLE : Mangifera indica L. leaf extracted with 70% ethanol (B).
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Fig. 5. iNOS, COX-2 protein expression rate of water extracts from Mangifera indica L. leaf on macrophage cells (RAW 264.7). A
iNOS protein expression rate of water extracts from Mangifera indica L. leaf. B: COX-2 protein expression rate of water extracts
from Mangifera indica L. leaf. After RAW 264.7 cells (1x10° cells/well) were started in LPS for 2 hr, the cells were treated
with 5, 10 and 50 pg/ml of water extracts from Mangifera indica L. leaf for 18h. Each values represents mean *+ SD of three

individual experiments.
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Fig. 6. iINOS, COX-2 protein expression rate of 70% ethanol extracts from Mangifera indica L. leaf on macrophage cells (RAW 264.7).
A: iNOS protein expression rate of 70% ethanol extracts from Mangifera indica L. leaf. B: COX-2 protein expression rate of
70% ethanol extracts from Mangifera indica L. leaf. After RAW 264.7 cells (1X106 cells/well) were started in LPS for 2 hr,
the cells were treated with 5, 10 and 50 ug/ml of water extracts from Mangifera indica L. leaf for 18h. Each values represents

mean + SD of three individual experiments.
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Fig. 7. iNOS, COX-2 mRNA expression rate of water extracts from Mangifera indica L. leaf on macrophage cells (RAW 264.7). A:
iNOS mRNA expression rate of water extracts from Mangifera indica L. leaf. B: COX-2 mRNA expression rate of water extracts
from Mangifera indica L. leaf. After RAW 264.7 cells (1x10° cells/well) were started in LPS for 2 hr, the cells were treated
with 5, 10 and 50 pg/ml of water extracts from Mangifera indica L. leaf for 18h. Each values represents mean + SD of three

individual experiments.
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