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ABSTRACT

Purpose: We developed a method to load lycopene into maltodextrin and cyclodextrin in an attempt to overcome the poor
bioavailability and improve the anti—inflammatory effect of this polyphenol. Methods: Nanosized lycopenes were encapsulated
into biodegradable amphiphillic cyclodextrin and maltodextrin molecules prepared using a high pressure homogenizer at
15,000~25,000 psi. Cell damage was induced by lipopolysaccharides (LPS) in a mouse macrophage cell line, RAW 264.7.
The cells were subjected to various doses of free lycopene (FL) and nanoencapsulated lycopene (NEL), RT-PCR was used
to quantify the tumor necrosis factor (TNF—c), interleukin—13 (IL—1B), IL—6, inducible nitric oxide synthase (iNOS), and
cyclooxigenase—2 (COX—2) mRNA levels, while ELISA was used to determine the protein levels of TNF—a, IL=18, and IL—6,
Results: NEL significantly reduced the mRNA expression of IL—6 and IL—18 at the highest dose, while not in cells treated
with FL, In addition, NEL treatment caused a significant reduction in IL—6 and TNF—a protein levels, compared to cells
treated with a similar dose of FL, In addition, mMRNA expression of INOS and COX—2 enzyme in the activated macrophages
was more efficiently suppressed by NEL than by FL. Conclusion: Overall, our results suggest that lycopene is a potential
inflammation reducing agent and nanoencapsulation of lycopene can further improve its anti—inflammatory effect during

tissue—damaging inflammatory conditions.
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ALg-E1ed Zk2E 100 mg/mL F5 2 stockS THE0] ALE-3}
At

HEZA]

FL3 NEL®) 7} 55 2710 me AlsEe) 472 ol
1 7] 93} 24 well platec]] 2.0 x 10* cells/mLe
F5kal, 48A17F S0l FBSE AH7FSHA] & serum free
medium (SFM, 0.1% BSA, 5 pg/mL transferrin, 5 ng/mL
selenium, 1,000 units/mL penicillin, 1,000 pg/mL strepto-
mycin, Gibco)2 2 BjFA-S w33} 244)7F serum
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G}, DetectorZ SYBR green Master Mix (Applied
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Table 1. Primer sequences used for Real time PCR

Protein Primer Sequence
p-actin Forward 5'-GTTTGA GAC CTT CAA CAC CCC-3'
Reverse 5-GTG GCC ATCTCCTGCTCG AAGTC-3'
16 Forward 5'-TTG ACG GAC CCC AAA AGAT-3'
Reverse 5-GAA GCTGGATGC TCT CAT CTG-3'
L6 Forward  5-TTC ATT CTC TTT GCT CTT GAA TTA GA-3'
Reverse  5-GTC TGA CCTTTA GCTTCA AAT CCT-3'
INF-q Forward 5'-TCT CTT CAA GGG ACA AGG CTG-3
Reverse 5'- ATA GCA AAT CGG CTG ACG GT-3
INOS Forward 5-GAC CAG ATA AGG CAAGCAC-3
Reverse 5-CTT GTC TIT GAC CCA GTA GC-3'
Forward 5'-ATG CTC CTG CTT GAG TAT GT-3'
cox2 Reverse 5-CAC TAC ATC CTG ACC CACTT-3'

T: Thymine, A: Adenin, C: Cytosine, G: Guanin
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Fig. 1. Effect of FL or NFL on cell proliferation in Raw264.7 cells. FL: free lycopene, NEL: nanoencapsulated lycopene. Values not sharing
the same purperscript letter are statistically different by Duncan's multiple range test in the same type of lycopene treatment (p <0.05).
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Fig. 2. Effect of FL or NFL on IL-6 mRNA experssion and amount in Raw264.7 cells. FL: free lycopene, NEL: nanoencapsulated lycopene.
Values not sharing the same purperscript letter are statistically different by Duncan's multiple range test in the same type of lycopene

freatment (p < 0.05).
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Fig. 3. Effect of FL or NFL on IL-18 mRNA experssion and amount in Raw264.7 cells. FL: free lycopene, NEL: nanoencapsulated lycopene.
Values not sharing the same purperscript letter are statistically different by Duncan's multiple range test in the same type of lycopene

freatment (p < 0.05).
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Al 20 ug/mL 2] FEoX FAHCE FefshA
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(p <0.05). Z&} IL-1f & A F 5= FLE 20 pg/mL ]
s W AL, NEL AE7e 5% gEH o= 3
23kt

LPS A 2]A] TNF-02] §-22} w&o] Z7}a19om, LPS
¢} FLE 7o) A3l 29 TNF-a mRNA ¥ &
AFOZ 2% Zfe|7}h gixit. LPS9F NELS #{2]gh
Al e] 739 5 pug/mL, 10 pg/mL, 20 pg/mL =] 2]l A
Fkol| 9FEXHOZ TNF-a F2A Wdo] 7hasle 43
0]1a1, NEL 20 pg/mLA2]t9] 44} &ao] 71 Bt
t} (Fig. 4). LPSZ ¢l&}] TNF-a tH A F57} §-2)81A =
7¥8d o™, FL¥} NEL 2] =0l &&2 02 TNF-o
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Fig. 4. Effect of FL or NFL on TNF-o mRNA experssion and amount in Raw264.7 cells. FL: free lycopene, NEL: nanoencapsulated lycopene.
Values not sharing the same purperscript letter are statistically different by Duncan's multiple range test in the same type of lycopene

freatment (p <0.05).
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Fig. 5. Effect of FL or NFL oniNOS and COX-2 mRNA experssion and amount in Raw264.7 cells. FL: free lycopene, NEL: nanoencapsulated
lycopene. Values not sharing the same purperscript letter are statistically different by Duncan's multiple range test in the same type of

lycopene treatment (p < 0.05).
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