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|ABSTRACT]|

The Protective Effects of Dioscoreae Rhizoma on the Exposure to UVA of
MEF cells

Yong-Jae Jin*, Jung-Seok Sung#**, Dong-I1 Kim#*
*Dept. of Ob&Gy College of Korean Medicine, **Dongguk Univ.

Purpose: This study was to determine the protective effects of Dioscoreae
Rhizoma on the Mouse Embrio Fibroblast (MEF) cells exposed to the ultraviolet
rays(UVA).

Methods: The samples were assigned randomly to five groups; control group
without any treatments, UVA group exposed only to UVA, DR group exposed
only to the Dioscoreae Rhizoma, UVA-DR group exposed to UVA before being
treated with the Dioscoreae Rhizoma, and DR-UVA group treated with the
Dioscoreae Rhizoma before being exposed to UVA. The survival rate of cells,
metabolic rate of cells, transformation of nucleus within cells, alteration of cell
cycle, effects on the apoptosis, the change of the amount of protein related to cell
cycle were measured in order to determine the cell protective effects of the
Dioscoreae Rhizoma on each group.

Results: 1. DR-UVA group has more cell protective effects compared to the
UVA group in all experiments, indicating that the Dioscoreae Rhizoma protects
skin from UVA physically and chemically. 2. UVA-DR group shows more
efficiency compared to UVA group in rapid recovery of damaged cell and leading
highly damaged cells to apoptosis, preventing the expression of abnormal cells.

Conclusions: Dioscoreae Rhizoma has effects of protecting MEF cells from
UVA, of recovering cells damaged by UV A, and of prohibiting the expression of
abnormal cells.

Key words: Dioscoreae Rhizoma, UVA, MEF, HCT, Apoptosis, Anti-oxidant

DAMAHASY) : Z7IE DYA AMST AAS 814 SIOHStD Aotsrahe el shatojalelstn

M3} - 031-961-9062 olm & : obgykdi@hanmail.net

36



The Journal of Oriental Obstetrics & Gynecology Vol.22 No.3 August 2009

1.4 &

B
oz

e}
oL
b
ot
il
2
o
p‘L
Y
g

Lo
b ok
<l

yo F

L
yo rr
o
P
2
lo
2
=2
>
rlr

H 4

o
2
i
oft
p‘L
A
D
N
%

rQ

i
rl
>

Lo dr oY L4y o

=
fe g o 2 0 f

9
=

o

i—‘a

o

a2

rO

e oEoae o

+H R 2 18 F

% I
N
C X2
o o
5
o

W

Aol
£ nl3}(Dioscoreaceae)®l] 43 %

k2l Dioscorea batatas Thunberg

2

H
Ir
)

ioscorea japonica Thunberg®]
=715 st ARESEE oFAoH
flefor, whib, B, Skh5el ase] o
W, Jili, PO R B pE
A o] A WA

o 2= 9-11) 3
TAE 7 U=F =951 @

o= =
L Ao Buya g’
FHZ d#H o] AT A] Ak (Dioscoreae

Asp 2HE %
Ao Fbel ek AR Qg Ap
7b BaE I glo] Akeke] 7 WSS

S8 LMo =Ed J5 A dish
HE g9E AFFgeRH 1Eet v
Aol wel Ateke] mits &E
F e AVE wEE e R,
2Rl ol o)) vhrekdt el Fadel Wi
drekel WE EIE ATEE AdE @
z7F 4 Aoz A

ol E Ao AFH wjolA
OPMEZ(MER)l| Atefat Aol & =%
A1 wWhalof whel Zh Al E Q] xg_f_.%, o

AbE, A WE o] Wsh Al 7] W
3}, apoptosis®] WAE 2 Bax, Bcl-2,
p53, p21, Cdk-2, CdcZ25A, Cyclin A,
Cyclin E 59 %= ¥3tE AdFs502
m o]2HE doj AHRE =S F

wiEstus g,

)

°K(D. batatas)s &= Ulstul SHRF
= A Ao RRE Y8t
| 50gs FFT= 2A%E

FZ NS AVANTEC TOYO
2 o3ste] FE284 AES

o

o,
et
ro
o
)

oft
=
fu
dlo

Jo ©opE A2 E 5 o 2 of
bo o @ (X

= .

-20CelA Baspaith
2. AE} AEWE

AF wjolAd frobAl EE(Mouse Embrio
Fibroblast, MEF)E oldlE]3t Bty A
=X (American Type Culture Collection)
o Al EFutth. MEF A2 E 10% FBS

37



2keko| Mouse embryonic fibroblast celloll i 8t Xte| M

e g

9} 100 U/mL penisillin, 100 ug/mL
streptomycin®] $H+¥ Dulbecco’s modified
Eagle’s medium(DMEM) (Welgene, Korea)
o A wl sttt

3. A = 5H

MEFAHAEE MTT 22483 Trypan
blue exclusion assay® =43}t MEF
AEE 50 x 10" cells/mLE 96-well 1
G EFEaL 24417 St vl gs)
At} Al3EE phenol red-free DMEMO|
/1 380 mJ/cm2 UVA (Rayonet Corp.,
US.A) 30 &9 =FA17 & F5&
< Agste] 24413F & WESAI7I A
FES AdskA &t a9 oy
X Z PBS (Welgene, Korea)® 23] A
stal MTT €9 (5 mg/mL) 10 uL&
7hate] 37C wiF7]elAl 3A%E E<t
Ao 2| vs wWiAE Xﬂﬂﬁ}j
DMSOZE 200ul. A7}sldck 1 & 105
2t vk 7)e] ¥ S microplate reader
(Molecular Devices)E ©]-83l%] 570nm
]}\-] '0‘_14—1:5'—_’_ i?(éo]—/j\ .

FE AL BYEE P = s
n bl

=
=
Al
Z]
=S
=7
T

o] e exclusion AAIS
A=), /H]J Hg-oH (01 mLel A
oF F& =S AEstal, MTT assay ot &
2 A ALAE At B )
ro HFAS 04% Trypan

L7} A= A dao
% b A9 Fa Aol 9l
5 dnjAFo=z Z;Go].
H

s gi e,

=

2
AL
o
o
DUME
o

=5

o

¢}

ofo

2
=T
= rlo

i
go
R

)
& o
Hm r-{u:

W ko

o 1o

2 rr
o
rlo
w
ot
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7. Western blot analysis

AEE AFstal PBSE AlA e ohg
50mM Tris(pH 7.4), 150 mM NaCl, 0.02%
sodium azide, 0.196 sodium dodecyl sulfate
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(SDS), 1% Nonidet P-40, 28] 31 protease
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o]z}8}A] (Santa Cruz Biotechnology, Inc,
CA, USA)E Adste] AolM 45
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33] AMzlstal ECL western blotting
detection reagent (Amersham Pharmacia
Biotech, Piscataway, N])& A}-&3}¢]
AlZ+sketlth. @A bande] SEE Gel
documentation system(Vilber Lourmat,
Germany)2.® =73}l Image Quant
software (Amersham Biosciences)E A}
&3ato] AFstal

8. Chemicals

Fluorescent mounting medium (Dako
Cytomation, CA)E A|¢]g} 4, 6-diamidino-
2-phenylindole(DAPI),[3-(4,5-dimethylt
hiazol-2-y1)-25 diphenyltetrazolium bromide]
(MTT), dimethylsulfoxide (DMSO) %
R 3hehokES SigmadlA T sk3iTh
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1. MEF cell9] &%
MEF cell®] AE&S #HE0S
Aheks oy A A
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Fig. 1. Effects of D. batatas extracts on
the wviability of UVA irradiated MEF
PolB3 wild-type cells.

Cells were treated with 1.35 mg/mL D.
batatas extracts for 24 h (D. batatas), UVA
irradiation for 30 min (UV), or 1.35 mg/mL
D. batatas extracts for 24 h after UVA
irradiation for 30 min (UV + D. batatas),
and the induction of cell death was determined
by the trypan blue exclusion assay.
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Fig. 2. Effects of D. batatas extracts on
the wviability of UVA irradiated MEF
Pol3 wild-type cells determined by MTT
assay.

A) MEF PolB wild-type cells were irradiated
with UVA for 30 min after cells were treated
with D. batatas extracts at the indicated
concentrations for 24 h.

B) MEF PolB wild-type cells were treated
D. batatas extracts at the indicated concentrations
for 24 h after UVA irradiation for 30 min.
C) MEF PolB wild-type cells were treated
5.38 mg/mL D. batatas extract for the various
times after UVA irradiation for 30 min.
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tH(Fig. 3).
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B) UVA irradiation for 30 min

C) 5.38 mg/mL D. batatas extracts for 24 h
D) UVA pre-irradiation for 30 min and 5.38
mg/mL D. batatas treatment

E) 538 mg/mL D. batatas pretreatment for
24 h and UVA irradiation for 30 min

=]

4. MEF Cell & MX F7]¢] W3}

fai + Gbatuien UVAS Akeks o A8 3t A3 -9
A oz dt vl Al A EFT]] & W
371 glleS & Sl dbdH) UVA
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Fig. 3. Morphological changes of MEF G1717} ”‘0}5151 G271 dojx o 4t
PolB wild-type cells induced by UVA, oF A7 T UVAS Halsh 2387 A]

D. batatas, UVA + D. batatas and D. .
batatas + UVA. = G27]7]' E]'-}f— @qxl% Z\% 3;1]—?1@—

A) Typical apoptotic morphological changes I I A (Fig. 4).
were detected in untreated cells
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Fig. 4. Cell cycle analysis of MEF PolB wild type cells.

A) Untreated cells.

B) UVA irradiation for 30 min.

C) 5.38 mg/mL D. batatas extracts.

D) Pre-irradiation with UVA for 30 min and treatment with 5.38 mg/mL D. batatas extracts
for 24 h.

E) pretreatment with 5.38 mg/mL D. batatas extracts for 24 h and then irradiation with UVA
for 30 min.
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Fig. 5. Effect of D. batatas extracts on
Bax protein in irradiated MEF Pol3
wild-type cells.

A) Cells were harvested at 24h after treatment
with various conditions. Cells were then lysed,
and the supernatants were subjected to western
blot analysis. Aliquots of 100 ug protein extracts
were analyzed by 1026 SDS-PAGE, transferred
to a PVDF membrane and immunoblotted with
Bax antibody. Where : Lane 1, untreated cells;
Lane 2, UVA irradiation for 30 min; Lane
3, 5.38 mg/mL D. batatas extracts; Lane 4,
UVA irradiation + 5.38 mg/mL extracts;
Lane 5, 5.38 mg/mL extracts + UVA irradiation.
B) Densitometric analysis of the immunoblots
based on the density of the band on the
control as 100%.
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Fig. 6. Effect of D. batatas extracts on
Bcl-2 protein in irradiated MEF Pol3
wild-type cells.

A) Cells were harvested at 24 h after treatment
with various conditions. Cells were then lysed,
and the supernatants were subjected to western
blot analysis. Aliquots of 100 ug protein extracts
were analyzed by 10% SDS-PAGE, transferred
to a PVDF membrane and immunoblotted
with Bcl-2 antibody. Where : Lane 1, untreated
cells; Lane 2, UVA irradiation for 30 min;
Lane 3, 538 mg/mL D. batatas extracts;
Lane 4, UVA irradiation + 5.38 mg/mL
extracts; Lane 5, 5.38 mg/mL extracts +
UVA irradiation.

B) Densitometric analysis of the immunoblots
based on the density of the band on the
control as 100%.
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Fig. 7. Effect of D. batatas extracts on
pb3 protein in irradiated MEF Pol (3
wild-type cells.

A) Cells were harvested at 24 h after treatment
with various conditions. Cells were then lysed,
and the supernatants were subjected to western
blot analysis. Aliquots of 100 ug protein
extracts were analyzed by 10% SDS-PAGE,
transferred to a PVDF membrane and
immunoblotted with p53 antibody. Where :
Lane 1, untreated cells; Lane 2, UVA irradiation
for 30 min; Lane 3, 5.38 mg/mL D. batatas
extracts; Lane 4, UVA irradiation + 5.38
mg/mL extracts; Lane 5, 5.38 mg/mL extracts
+ UVA irradiation.

B) Densitometric analysis of the immunoblots
based on the density of the band on the
control as 100%.
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Fig. 8. Effect of D. batatas extracts on
p2l protein in irradiated MEF Pol3
wild-type cells.

A) Cells were harvested at 24 h after treatment
with various conditions. Cells were then lysed,
and the supernatants were subjected to western
blot analysis. Aliquots of 100 ug protein
extracts were analyzed by 10% SDS-PAGE,
transferred to a PVDF membrane and
immunoblotted with p21 antibody. Where :
Lane 1, untreated cells; Lane 2, UVA
irradiation for 30 min; Lane 3, 5.38 mg/mL
D. batatas extracts; Lane 4, UVA irradiation
+ 5.38 mg/mL extracts; Lane 5, 5.38 mg/mL
extracts + UVA irradiation.

B) Densitometric analysis of the immunoblots
based on the density of the band on the
control as 100%.
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Fig. 9. Effect of D. batatas extracts on
Cdc25A protein in irradiated MEF Pol3
wild-type cells.

A) Cells were harvested at 24 h after treatment
with various conditions. Cells were then lysed,
and the supernatants were subjected to western
blot analysis. Aliquots of 100 ug protein
extracts were analyzed by 10% SDS-PAGE,
transferred to a PVDF membrane and
immunoblotted with cdc25A antibody. Where
: Lane 1, untreated cells; Lane 2, UVA
irradiation for 30 min; Lane 3, 5.38 mg/mL
D. batatas extracts; Lane 4, UVA irradiation
+ 538 mg/mL extracts; Lane 5, 5.38
mg/mL extracts + UVA irradiation.

B) Densitometric analysis of the immunoblots
based on the density of the band on the
control as 100%.
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Fig. 10. Effect of D. batatas extracts on
Cdk2 protein in irradiated MEF Pol (3
wild-type cells.

A) Cells were harvested at 24 h after treatment
with various conditions. Cells were then lysed,
and the supernatants were subjected to western
blot analysis. Aliquots of 100 ug protein
extracts were analyzed by 10% SDS-PAGE,
transferred to a PVDF membrane and
immunoblotted with cdk?2 antibody. Where :
Lane 1, untreated cells; Lane 2, uv irradiation
for 30 min; Lane 3, 5.38 mg/mL D. batatas
extracts; Lane 4, uv irradiation + 5.38 mg/mL
extracts; Lane 5, 5.38 mg/mL extracts + uv
irradiation.

B) Densitometric analysis of the immunoblots
based on the density of the band on the
control as 100%.
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Fig. 11. Effect of D. batatas extracts on
cyclin A protein in irradiated MEF Pol
B wild-type cells.

A) Cells were harvested at 24 h after treatment
with various conditions. Cells were then lysed,
and the supernatants were subjected to western
blot analysis. Aliquots of 100 ug protein
extracts were analyzed by 10% SDS-PAGE,
transferred to a PVDF membrane and
immunoblotted with cyclin A antibody. Where
: Lane 1, untreated cells; Lane 2, UVA irradiation
for 30 min; Lane 3, 5.38 mg/mL D. batatas
extracts; Lane 4, UVA irradiation + 5.38
mg/mL extracts; Lane 5, 5.38 mg/mL extracts
+ UVA irradiation.

B) Densitometric analysis of the immunoblots
based on the density of the band on the
control as 100%.
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Fig. 12. Effect of D. batatas extracts on
cyclin E protein in irradiated MEF Pol
B wild-type cells.

A) Cells were harvested at 24 h after treatment
with various conditions. Cells were then lysed,
and the supernatants were subjected to western
blot analysis. Aliquots of 100 ug protein
extracts were analyzed by 10% SDS-PAGE,
transferred to a PVDF membrane and
immunoblotted with Bax antibody. Where :
Lane 1, untreated cells; Lane 2, uv irradiation
for 30 min; Lane 3, 5.38 mg/mL D. batatas
extracts; Lane 4, uv irradiation + 5.38 mg/mL
extracts; Lane 5, 5.38 mg/mL extracts + uv
irradiation.

B) Densitometric analysis of the immunoblots
based on the density of the band on the
control as 100%.
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