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Effect of Whey Protein Isolate and Lactobacillus spp. Cell
Extracts on Intracellular Antioxidative Activities in Human

Prostate Epitherial Cells
J. R. Byun and Y. H. Yoon

Departmnet of Animalscience and Technology, Chung-Ang University

ABSTRACT

Bovine whey protein are rich in cysteine, which is the rate limiting amino acid for synthesis of
antioxidant glutathione(GSH). Some strains of Lactobacillus casei has been reported to contain high level of
GSH in cell extracts. The objective of this study was to determine whether enzymatically hydrolyzed whey
protein isolate(WPI) and cell extract of Lb. casei HY2782 could increase intracellular GSH concentrations
and protect against oxidant induced cell death in human prostate epithelial cell line (designated as RWPE-1,
and PC—-3M—-MM2 cells). Treatment of RWPE -1 cellsand PC-3M-MM2 cells with hydrolyzed WPI
(500g/ml) significantly increased GSH by 28.2% and 38.4% respectively. Compared with control cells
receiving no hydrolyzed WPI(P<0.05). hydrolyzed WPl and Lb casei HY2782 cell extracts significantly
protected RWPE—-1 and PC-3M-MM2 cellsfrom oxidant induced cell death compared with controls
receiving no WPI. DNA damage associated with oxidant treatment was demonstrated by single cell gel
(SCG) electrophoresis.

(Key words : Lb. casei, GSH, Oxidative stress, Prostate, Whey protein)
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AGAA el wfFell 1o
Fod e d s} Lactobacillus spp. &5 371 A

A3 W Glutathione sulphydryl=}
dlo] ALl EAlS dolr
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DNA £4%E 54

7| 913 ek

2 Ao ARE-SH AEu|YS sk wix] =
AL e o, H5F ATCC(USA)AIES
Tk AREEFAH.

RWPE — 1(ATCC) (human prostate epithelial cells)
keratinocyte serum free medium + bovine pituitary
extract (50 ug/ml) + epithelial growth factor (5 mg/ml)
PC-3M-MM2 (KCLB, Korean Cell line Bank)
RPMI 1640 + 10%FBS(heat inactivation)
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L GSH %
(1) M3 U GSH content
CellS 96—well plate®] & well & 10°cells/ml
o] FE=Z seeding ¥ 24217} incubation 3+ T}
hydrolyzed WPI(500 pug/ml)e}  Sodium caseinate
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Effect of Lactobacilli Cell Extracts on Antioxidative Activities

focimin(BSO) 500uM, NAC (500M), Lb.
HY2782(10°/ml) Cell extractZ® Az %
3 incubationd} i o}

7}7ke] AH2]-e] GSH “§%=+ Glutathione Assay
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2) A T HEE =A

Prostate cells2- 96 —well tissue culture plate©]]
10°cells/ml®] 5% seeding & 24A17F <t
incubationd- T2, growth mediums #| A%},
Z¥2ko] well> hydrolyzed WPI (0 — 2000 pg/ml)
o] shFFE A viX|E AA|TF = 48A]7F EoF
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AlZe]l AEES Yolrr] 913 MTT dye
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Z1 ¥ Micro plate reader (Biorad Model 680.
USA)Z o]&3}o] 620 nmollA AlEeo] BEES
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2) Single Cell Gel electrophoresis Assay
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Comet assay:= comet assay Kkit(TRIVIGEN,
USA. Cat#4250-050-k)E o]&3lo] a3}
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Fig.lolA= #¥d AlE RWPE-13 PC-
3M-—MM2°] hydrolyzed WPI(500 g/m)E 484
b st A Al TEEEE AI7IA 25 WP

w747t 28.2%, 38.4%% GSH &%=7t 5713t
= A4S fFgdez EA% = 31 3(p<0.05),
7hA191e] 7% RWPE-13} PC-3M - MM2°]|
A Al ZhEas] A ZRAIRIFS] fref bt
Holx] 9kgkom(p<0.05), glutathione - #13l#
Q1 Buthionine sulfoximi(BSO) *12] A] Glutathione

L7 @A Yol AS g1 = 7

}V\ 2N T;]—

10

GSH(u mol/g) .

OCONTROL mCASEIN OWPI

@)

BSO

GSH(u mol/g) .

||:|CONTROL ECASEIN [OWPI Bso|
(b)

Fig. 1. Concentration of GSH affected by
hydrolyzed WPI and casein in prostate
epithelial cells, a) RWPE—-1 b) PC—-3M
—MM2. Each value Presents the Mean
+ Standard Deviation. p<0.05.
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2) MEM MZEANMO Lb. casei
ok MZ L} GSH &7t

FE=O

Fig. 2 oA+ AHA AIX RWPE-1 cells
9‘r PC-3M—-MM2 cellse] Lb. casei HY2782
=5 2]2] A] PC-3M—-MM2 cellol]| A
=TTl $oHor ZvlEtE AS
221 31(p<0.05), RWPE—1 cell]l 4]

R B
= 37 A% Bl & 57 Ak

5 b
4t
3t
2 L
1}
0 L L L

Control HY2782(RWPE) Control HY2782(PC-3M)

GSH(umol/g)

Fig. 2 Elevation of GSH by Cell extract of
Lb. casei HY 2782
Each value Presents the Meanz
Standard Deviation. p<0.05

3) whey protein 2! probiotics X2|A| A3}
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Fig. 3°141:= WPI hydrolysates©} Lb. casei cell
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3M-MM2 A3of] AEstAH Sl 2EHAE FS
Al, TBHPYE A3k FollA & 62.0%°] &S
S YeRSlaL, glutathione 44 A8 #21 BSO
E A7 AETelMe 387%0] AEES
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Fig. 3. Effect of hydrolyzed WPI and casein(a)
and Lb. casei cell extract (b) on viability
on PC-3M-MM2 cells. Each value
presents the Mean + Standard Deviation.
p<0.05

3L, WPISF BSOS 3| Aelgt FellA= 71.5%
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(Anderson, 1988), 7}F&3] A%l WPI7} 7}
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e 2e #eldes daw 4 a9d

(p<0.05).
Lb. casei A% FEE2]g]dl] o3t A=l A
WPIS}F FrAFSE FE2] 82.4%
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~MM2 AHI3E9] g)e] o] 7S *Pﬁml el fl
o] comet assayE S+ ZZ DNA tailo] A<l &
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Fig. 4. SCGE fluoromicroscopy (% 200) of
prostate cells showing a) normal cell
with intact DNA b) Cell treated with
TBHP(1 mM) c¢) Cell were pretreated
with hydrolyzed casein(500 ug/ml) for
24h d) Cell were pretreated with
hydrolyzed WPI(500 ug/ml) for 24h.
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