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dermal fibroblast by the extract of Coffea canephora
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ABSTRACT

The extract of Coffeea canephora inhibited the degradation of elastin in
human dermal fibroblast. The extract prepared with hot water after de-
oilingwith supercritical carbon dioxide was dosed tofibroblast and proteome
analysis using 2-D was made to observe the expression of anti-aging re-
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|ated proteins. By the proteome expression profiling, down-regul ation of 4
proteinsincluding CELA2B, CELA3A, CELA3B and MM P3 resulted that
the deoiled Robusta extract inhibits the degradation of elastin and dermal

extracelular matrix.

INTRODUCTION

Coffee canephora, Robustacoffee, accountsfor
onethird of coffee production, isreported to produce
abitter brew, with amusty flavor and relatively less
body; therefore, it isfrequently included in espresso
blendsor typically employed asinstant coffee or fast
food. Researchershave been studying how theflavor
and taste of coffee areinfluenced by roasting and ex-
traction conditions. Also, the profile of antioxidantsis
significantly influenced by thetype of coffeeaswell as
processingt: 2.

Theroasting of coffeebeansdramatically increases
their total antioxidant activity. A roagtingtimeof 20 min-
utes (medium-dark roast) wasfound to produce coffee
with optimal oxygen scavenging and chainbreaking ac-
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tivitiesinvitro®. Thetota antioxidant activitiesof dif-
ferent plant phenol-containing beverages have been
compared and it hasbeen shownthat coffee hassignifi-
cantly moretotal antioxidant activity than either cocoa,
greentea, black teaor herbal ted“. It can be concluded
that coffee possessesgreater in-vitro antioxidant activ-
ity than other beverages, duein part to intrinsic com-
poundssuch aschlorogenic acid, in part to compounds
formed during roasting suchasmeanoidinsand in part
to asyet unidentified compounds.

It has been shown that plant phenols have strong
antioxidant activity invitro®. Asaresult it hasbeen
hypothesi sed that plant phenols might protect cellular
DNA, lipidsand proteinsfrom freeradica - mediated
damagein vivo®, Therefore, coffee extracts are ex-
pected to have positive effects on human skin such as
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skinwhitening or anti-aging. However, until now there
have been fewer researches about cosmeceutica prop-
ertiesof coffee. Fromthispoint, itiscompletey inter-
esting for doing research about these cosmeceutical
propertiesof coffee.

Thisstudy was carried out to eval uate the anti-ag-
ing efficacy of Viethamese Robustaextract. Vietnam-
ese Robusta green beans were roasted at 230 °C for
15 minutesand deoiled by supercritical carbon diox-
ide. Invitro test on human fibroblast cellswere made
withthe hot water extract. First, MTT assay wascon-
ducted toidentify thetoxicity of the coffeeextract. Af-
ter that, proteome analysis using 2-D was conducted
to observethe changesof proteinsthat areinvolvedin
skinaging process, especidly skinanti-wrinkle process.

EXPERIMENTAL

Materials

Norma human dermal fibroblast cells (NF) were
maintainedin DMEM containing 10%fetal bovinese-
rum (FBS) and 1% antibiotic (AA). Experimenta cedlls
wereprepared at passage 7th and at density of 3x 10*
cells/ml. Cellswereincubated at 37 °C in 5% CO,,.
Deoiled Vietnamese RobustaExtracts. greenVietnam-
ese Robusta beans were roasted at at 230 °C for 15
minutesand deoiled by Supercritical CO? extractor. The
deoiled coffee powder wasthen extracted by hot DW
at theratio 1:10 in about 3h. The clear liquids were
collected for further experiments.

MTT assay

MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide) assay isused to deter-
minecytotoxicity of coffeeextractsfor theviability and
growth of human fibroblast cells. 100 pl of experimen-
tal cell solutionwas plated into each well of 96-well
cultureplateand incubated for 24 hin 5% CO? incuba-
tor. After treatment of cellsfor 48 h by coffeeextracts
at 1;5; 10; 50 and 100 mg/L in DMEM containing 1%
AA, experimental mediaareremoved andthecdlsare
incubated with 50 pl basal medium containing 2.0 mg/
ml MTT in CO? incubator at 37 °C for 3 h. The me-
diumisaspirated, and theformazan product issol ubi-
lized with 200 ul dimethyl sulfoxide(DM SO) every well.
Absorbance at 595 nm was measured for each well
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using iMark™ microplate absorbance reader (Bio-
Rad).
Protein extraction

Experimental NF cellswere plated into 100mm-
petri dish. After 24 h being incubated at 370C and 5%
CO2, thecellsweretreated by Robustaextract at the
non-toxic concentration andincubated 48 hmore. Cells
were collected by Trypsin EDTA solution and washed
by 10-timediluted PBS. Proteinswere extracted from
thecell pellet by adding 100 ul Lysisbuffer (7 M Ures,
2M Thiourea, 4% CHAPS, 1% DTT, 2% Carrier am-
pholyte, 4% PIC, 0.002% Bromo Phenol Blue), soni-
catingin Iminand incubating a 300Cin5 h, centrifug-
ingat 13400rpmin 1 minandfindly collectingtheclear
solution. The protein concentration was determined by
Bradford method.

Proteomeanalyss Two-dimensional eectrophore-
Sis

Cédlswashedin PBSwereisolated viacentrifuga:
tion. Proteinswere extracted by cell lysis. Thelysis
buffer solution was prepared with 7 M urea, 2 M thio-
urea, 4% CHAPS, 1% DTT, 2% Carrier ampholyte,
4% PIC, and 0.002% BPB. Cédllsinlysisbuffer were
sonicated for 1 minand maintained for 30 minat room
temperature. The solution was centrifuged for 5min at
4000xg. The supernatant was collected and preserved
at -20°C. The amount of total protein extracted was
measured viathe modified Bradford method™. Bovine
y-globulin was utilized asthe standard protein.

Immobiline Dry strips (13cm, pl 3-10L, GE
Healthcare, USA) were used with an IPGphorefixed-
length strip holder. The strip wasrehydrated for 12 h
with rehydration solution and the sample proteomewas
injected smultaneoudly. Therehydration solutionwas
prepared with 7 M urea, 2 M Thiourea, 2% CHAPS,
1%DTT, 2% Carrier ampholyte, 10%glycerol, 0.002%
BPB. Isod ectric focusing was conducted in IPGphore
(Amersham Bioscience, Sweden). After 8 hoursof re-
hydration, stepwisefocusing was performed for 60 min
at 500 V, 60 min at 2000 V, and then increased to
8000 V and maintained until no current changewas
observed®. Focused | PG stripswere equilibrated for
15 mininasolution (7 M urea, 2 M Thiourea, 2%
SDS, 50 mM Tris-HCl, 30% glycerol and 1% DTT),
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and thenfor an additional 15 mininthesamesolution
containing 2.5% iodoacetamiderather than DT T, Af-
ter equilibration, the second dimension was run on
11.5% polyacrylamide homogenous gels (T-13%, C-
2.5%, 18x24 cm)\%, Thegelswerestained with silver
nitrate™. The stained gel was scanned and theprotein
spot imageswere analyzed using 2D Elite (Amersham
Biosciences, Sweden) image analysis software. The
MALDI-tof MSanaysiswas madefor some protein
spotsto makethe proof identification.

RESULTSAND DISCUSSION

Toxicity of vietnameserobusta extractson human
fibroblast

Cdll viability of fibroblast cellsdepended ontrest-
ing Robustaextract concentration asshownin Figure
1. At treating extract concentrationsfrom 0 to 10 mg/
L, the cellswere still aive. At 50 and 100 mg/L of
deoiled Robustaextract, about 20% and 35% of cells
werekilled respectively. Therefore, 10 mg/L of deoiled
VN Robusta extract was chosen to treat the in 2-D
experiments because of itsno toxicity.

105

100

85

&0

25

cell viability (%)

20

74

70 4

25 T T T T T T
a 1 5 10 50 100
Deoiled VN Robusta concentration {ma/L)
Figurel: Cdl viability (%) of human fibr oblast treated by
deoiled VN Robusta extr act.

Effects of coffea canephora deoiled by the
supercritical fluid on eastin degradation in human
dermal fibroblast

Changes of anti-aging related proteins were ob-
served by comparing the control 2-D gel and sample

2-D gd whichwastreated by 10 mg/L of deoiled Viet-
namese Robustaextract asshownin Figure2. On con-
trol gel and sample gel, there were 717 and 612 de-
tected spotsrespectively. Among them, 447 spotswere
matched inwhich 160 spotswere up-regul ated and 287
spotswere down-regul ated. Base on isoel ectric point
(p!) and molecular weight (MW), 6 cdllular senescence

(b)

Figure2: 2D-PAGE images of proteinsextracted from hu-
man fibroblagt treated by 10 mg/L of deoiled Robustaextract.
(a) Contral, (b) deoiled Robusta extract.
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TABLE 1: List of identified proteinsrelated to cellular se-
nescenceof NF treated by deoiled Robusta coffeeextract

Relative
NCBI
Protein Absolute spot spot
accesson Theoretical
name volume volume
No.
(%)
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CELA2B P08218 6.8 28.809 487268 476823 100 97.86
CELA3A P09093 6.3 29.488 230524 200008 100 86.76
CELA3B P08861 5.85 29.263 72469 33412 100 46.11
MMP3  P08254 5.77 53.977 256916 130247 100 50.70
CDKN2A P42771 552 16.532 150205 43375 100 28.88
IL-1a P01583 5.04 30.606 160551 135212 100 84.22
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Figure3: Comparison of identified cellular senescencere-
lated protein spot volumefrom NI treated by deoiled Robusta
extract.
related proteinswereidentified asshownin TABLE 1.
Comparison of identified 6 cellular senescencerdated
protein spot volumefrom fibrobl ast trested by deoiled
Robusta extract to non-treated control was made as
showninFigure3.

In collagen synthesis, therewasno related protein
whichwasidentified. However, threeprote nsindastase
family were identified — CELA2B, CELA3A and
CELA3B. Elastaseisan enzymefamily which breaks
down elastin, an elastic fiber that, together with col -
lagen, determinesthe mechanicd propertiesof connec-

tivetissue®*1%, The three elastase amounts were al
down-regulated. This meant the el astin degradation
occurred in NF cellstreated by deoiled Robustaex-
tract lessthaninthe cellswithout treating. Therefore
skin treated by deoiled Robusta extract could have
higher chancetoreturntoitsorigina postionwhenitis
poked or pinched.

Furthermore, the expression of MM P3, adegrad-
ing enzyme, decreased about 50%. A negative growth
regulator inhibiting cyclin dependent protein kinases-
CDKNZ2A wassignificantly down-regulated. IL-1al-
phaprote n, whichinvolvesintheinflammatory reqponse
and simul atestherel ease of prostaglandin and collage-
nase, isreported to increase expression in senescent
fibroblasts*d but showed adecrease of nearly 20%in
fibroblast treated by deoiled Robustaextract.

From theresults of thisstudy, deoiled Robustaex-
tract inhibitsthe degradation of elastinand dermal ex-
tracellular matrix with the down-regul ation of 4 pro-
teinsincluding CELA2B, CELA3A, CELA3B and
MMP3. Also thetwo proteins, which arereported to
Increase express onin senescent fibroblast, were down-
regulated in human derma fibrobl ast treated by deoiled
Robustaextract. Further studiesto identify components
involved inthis promotion would beanticipated to de-
velop the poss ble anti-aging agent.

ACKNOWLEDGEMENTS

Thiswork was supported by agrant fromthe Na-
tiona Coordinating Center for Globa CosmeticsR&D
(NCR) inthe Foundation of KoreaCosmetic Industry
Indtitute.

REFERENCES

[1] Ewa Nebesny, Grazyna Budryn; Eur.Food
Res.Technal., 224, 159-165 (2006).

[2] Florian Mayer, Werner Grosch; Flavor and Fra-
grance Journal, 16, 180-190 (2001).

[3] M.N.Clifford; Journa of the Science of Food and
Agriculture, 79, 362-372 (1999).

[4] Margreet R.Olthof2, Peter C.H.Hollman, Martijn
B.Katan; Journal of Nutrition, 131, 66-71 (2001).

[5] C.A.Rice-Evans.et d.; Free Radical Biology &
Medicine, 20, 933-956 (1996).

BioTechnology — amm—

Hn Tudian Jounual



BTAIJ, 6(1) 2012

Sang Yo Byun et al. 5

————, FyurrL PAPER

[6] Hitoshi Masaki; Journal of Dermatological Science,
58, 85-90 (2010).

[7] M.M.Bredford; Analytical Biochemistry, 72, 248
(1976).

[8] A.Gorg, C.Obermaier, G.Boguth, A.Harder,
B.Scheibe, R.Wildgruber, W.Weiss; Electrophore-
sis, 21, 1037 (2000).

[9] M.M.Sanders, E.T.Broconing; Analytical Biochem-
istry, 103, 157 (1980).

[10] B.Herbert, M.PMolloy, K.L.Williams; Electro-
phoresis, 19, 845 (1998).

[11] B.S.Yoo, M.A.Y00, Y.K.Song, S.Y.Byun; Biotech-
nology and Bioprocess Engineering, 12, 662 (2007).

[12] Ben Best, Mechanisms of Aging. http://
www.benbest.comvlifeext/aging.html.

[13] L.Moreau, S.Bordes, M.Jouandeaud, B.Claoss; Cos-
metics & Toiletries, 118, 75 (2003).

[14] G.Segal, W.Lee, PD.Arora, M.McKee, GDowney,
C.A.GMcCulloch; Journal of Cell Science, 114, 119
(2000).

[15] W.Lee, C.A.GMcCulloch; Experimental Cell Re-
search, 237, 383 (1997).

s BioTechnology

An Tudian Yourual


http://
http://www.benbest.com/lifeext/aging.html.

