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Cytotoxic Effects of Extracts from Hairy Roots of Rheum undulatum L.
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ABSTRACT : The purpose of this research was to investigate the effects of extracts from cultured
hairy roots of R. undulatum on human kidney epithelial cells. The cytotoxicity was measured by
colorimetric assay using 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-2H-tetrazolium bromide (MTT),
neutral red (NR) and sulforhodamine protein B (SRB) with human kidney epithelial cell lines A498.
MTT, NR and SRB quantities decreased propotionally in cultured A498 cells treated with the water or
chloroform extracts of cultured hairy roots at increasing concentrations. These results suggest that
extracts of cultured hairy roots are cytotoxic on human epithelial cells. The cytotoxicity of chloroform
fraction was stronger than that of water fraction. The values of MTT,, NRsy, SRB;, of the extracts of
chloroform fraction and those of water fraction were measured to be 289.3ug/ml, 302.74g/ml, 433.84g/ml
and 475.84g/ml, 428.34g/ml, 549.54g/ml in A498 cell line.
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= X3 g ‘—’H‘i—— Y o8 71A Fe
g F5ley g ARy 547 FA4S HAd
171 S s A% A 27l 4% Hojof &
ohoobd HFoTHE ol FeEHS A
Aet7] A3 AR} AH Bk 71 (in vitro) ol
A gEstd NEE fE5ta o] 2RY BEEEN T
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AN EA 248 A e ol vy @ £ gl
T} (Buitelaar and Tramper, 1992). Z12j\} o]}z &
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g EAY FATo] BEAHI} A o] Fojx| |
2 A%7F B9 (Flores et al., 1987 : Charlwood
and Rhodes, 1990).
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) 3 (Rheum undulatum L.) 9 B4 719 <)
A o E FAEAS 23 AAF Agr bactenum
rhizogenes 158345 FZwW4sle WY (3 5,

20000 22 = tgon, ngujA 1/‘1 i FE A
AAFE 2F 0.05 g& 50 ml WPM ¥}A] (Lloyd and
McCown, 1987)7F £+ 100 ml Erlenmyer
flaskol] %3} rotary shakero] A 100 rpmo. 2 )
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3. Mzujet

Ao Alg"H HEFE human kidney
epithelial cell A4982 A EF T3 (KCLB) &
ZHE Efwol AHES AT A498 A EF0) w) ek
# & Dulbecco's Modified Eagle’s medium
(DMEM : Gibco, U.S.A.)°] 10% fetal bovine
serum (FBS, Gibco, U.S.A.), antibiotics,
fungizone (Gibco, U.S.A.) & £33l AFE3S
ot AFWFE 5% CO.2 2FE wl%7] (Forma
Scientific, U.S. A )Wl 37CE wjdaty o ek
de 3dvirt wEE. WEd AEE 1 X
trypsin-EDTA (Gibco, U.S.A.) & ¥#A17 ¥ 0.4%
trypan blueZ G5 hemacytometer2 A EXFE
AV et

4. MTT assay

Mosmann (1983) &l "ol wal A498 AEZE
5% 104 cells/welle] T2 well plated] EF3}]
AN Tt Wi ¥ U3t BT £ F
ZE(1, 10, 50, 100 pg/ml) o} H7}€ wjgHoZ
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SHRT. 24N Mg G HIFdS HEn
MTT 500 pg/mio] EFE W FAojA thA] uf &3}
Atk MTT &7} wiA el A 3212 vk & v gl &
W2l 1 dimethylsulfoxide (DMSO : Sigma, U.S. A)
£ 100 wA o] 58 A2 WA F & ELISA
reader (Bio-Tek. Inc., U.S.A) 2 570 mo| A &%
=& St

5. Neutral red(NR) assay

Borenfreund 9 Purener (1984) ¢} wHio) uwla}t
A498 A X E 5% 10 cells/welle] =2 well plate©]]
Foto] 2 WY & F A o F 2AE &
2(1, 10, 50, 100 gg/ml)°] H71d wigdoz
AABH T 2443t F wkd & A AL 50ug/ml
] neutral red& 3A17t B¢ Ak PBSLZ
HGAZE A IS 1% formaldehyde-1%
CaCl, (200 pl/wel) & 2o AEE nH 81, 1%
glacial acetic acid-50% ethanol (200 ul /well) & &
7}t 15% ¥ ELISA reader (Bio-Tek. Inc., U.S.
A) 2 540 nmel A F3EE SH et

e A

6. Sulforhodamine B(SRB) assay

Skehan % (1990) 9] wWe] wal A498 AIXE
5% 10* cells/welle} H =2 2439 well plated)] &
F& o 24A 2 B FE7IU A w et
384 o 24E FEE(1, 10, 50, 100 pg/ml)
of A71E wgAoz mAFte 24AT F 7 well
o] X74& 50% TCAE 50 WA YolE thg 4T
A 1AL RSt A XS AL FFFE F
3 AF st 7] oA AZAZT. 7 welld] 0.
4% SRBEY-Z 100 u & 2o] 20~30% T v
AL & 1% acetic acidg2 A& 3t 27] FolA A
ZANAY. 2ZAEA 445 3l SRBE 10
mM trizma base (pH 10.5) 2 £ZA]# ELISA
reader (Bio-Tek. Inc., U.S.A) 2 565 nmel A &%

=2 2393
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7. EAIXE]

A3 AT EA A E Student's t-testol] T3+
I, P-value7} 0.05013F A% #23 Ae=z &
A A

Ao

Ta

A2 MEFHFdM HEFEEEdY A

QolE HASES WS 2 BYEAS F
Qg 42e) AEA L FaeE F34d Y5

(chemical totipotency) & UERE ¥F9 1A3
Az 2 5L Zer mEA, 154E &
# T4 QS AT A EE dY &8 7
9}} (Flores and Filner, 1985 : Flores, 1987). &
Add A e A MEFzAdA 47 g S
o] BAZOZRE FFAAE FE31 AHgY A
Z AYA X 3 AX=FE ZARIHEY 24F
229 AEEAE AR st PHOE MTTRF,
NRA %, SRBH#FHol ®ol A&t k. o]
Ze e AXY A7 #He 84
o] g3t FYH T NEEAHS ¥
HEZ MITHZFHE L vlEZ=2 oY succinate
dehydrogenased] BATE Fa AXEHE =34
3} (Borehfreund and Babich, 1987 : Borenfeund
et al., 1990), SRBZH #H-& Lowry'}t Bradford "
HAE 2UlA-g gzt s AF & F 3l
= W+ (Skehan, 1990)o] 1, NRFZFYH
lysosomed] T3 AE &71F9 E4E A8 F
A& Whdolt) (Babich et al., 1996 : Borehfreund
and Puerner, 1984). °|5 2% 03 Iy 4AF
2oA FgA 59 EAHAED AR T AT WL
2 Atg9 3 94t} (Carmichael et al., 1987).

Table 1 3 2& MTT¥Hd g Al E542A
A%z £FEEL 10 gg/mle) T=MAE d2T
ol Mind w 99.1%=2 A X A& G| A
AR, 50 gg/mlo]de) FEAA 2T 96.
5% 2 A X 9FE YAt F5EYE A
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A 32 z1d vad u 50/011 SRy
MTT50%5 =& 475. 8ug/mlie] QA ). 2EEE
BYEL 1 yg/mlo) A dExF9 93, 9/01311
743 FEEY Fx F7d wet A E4) “]j]‘tf
BER}Y A dEgD, FERI SS9 MTTH0
FEE 289.3 ug/mlZ FEEFd vl& A Y
w4t} (Table 2).
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Table 1. Cytotoxicity and activity of the water
fraction of hairy root cultures by MTT
assay on A498 cell line

289 AT

NREH 3 A EEA A34E B 5588
o) AL 10 gg/ml E=AAE AT AY FgS
XA RotH o, 50 ug/mlEEolA dixTe]

95.5% 2 A X =4S JEPHATH (Table 3).
NRy9] FEE 428. 3ﬂg/mli yehdth @9, 28
REEZOZRE AL UF FEEAAE 10 g/
mio] A} thZF9) 96.9% 2 A X o gFo] YEN}]
AZIE e, 100 pg/miolA thZTe 87.8% %2
UERATE NRyo FEE 307.7 gg/ml2 Uebyt
T} (Table 4).

Table 3. Cytotoxicity and activity of the water
fraction of hairy root cultures by NR
assay on A498 cell line

Concentration MTT quantity

(ug/mi) Mean+S.D? % of control

Control 0.344+0.05* 100.0

1 0.345+0.03 100.3

10 0.34110.02* 991

50 0.332+0.05* 96.5

100 0.298 +0.03* 86.6

MTTs, 475.8

*The values represent the meanztstandard deviations for
triplicate experiments. Significantly different from the
control group, *P € 0.05, **P { 0.01 vs control.

Table 2. Cytotoxicity and activity of the chloroform
fraction of hairy root cultures by MTT
assay on A498 cell line

Concentration NR guantity
(ug/ml) Mean+3.D? % of control
Control 0.286£0.04* 100.0
1 0.285+0.03* 99.7
10 0.280+0.02* 97.9
50 0.273+0.04* 955
100 0.268+0.03** 93.7
NRso 428.3

*The values represent the mean+standard deviations for
triplicate experiments. Significantly different from the
control group, *P ¢ 0.05, **P { 0.01, vs control.

Table 4. Cytotoxicity and activity of the chloroform
fraction of hairy root culures by NR
assay on A498 cell line

Concentration MTT quantity

{ug/mi) Mean+S.D2 % of control

Control 0.344+0.05* 100.0

1 0.323+0.06* 93.9

10 0.305+0.02** 88.7

50 0.294+0.03* 855

100 0.275+0.01* 799

MTT5 289.3

Concentration NR quantity

(ug/m) Mean+S.D.2 % of control

Control 0.286+0.04* 100.0

1 0.281+0.02 98.3

10 0.277+0.02* 96.9

50 0.264+0.01* 92.3

100 0.251+0.05* 87.8

NRg, 302.7

*The values represent the mean+standard deviations for
triplicate experiments. Significantly different from the
control group, *P { 0.05, **P { 0.01 vs control.

2The values represent the mean=+standard deviations for
triplicate experiments. Significantly different from the
control group, *P ( 0.05, **P € 0.01, vs control.
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SRBEH S 0|83 AETEANZRA A3 2078
FE 42 HLEFEEY A5 50 gg/ml FEA
&2 97.8%7F 4FS T%ke™ 100 ug/ml &
Sold WZEFY 92.9%E HlnE AT "=
dgFo] At SRBye FEE 549.5 g/mlE U
B}ttt (Table 5). S22IEZ0aRE 42 4
3 FZEME 10 gg/mlNE AZFY 96.8%,
50 pg/mlol M= 94.6% < YERRAIL 100 pg/miol
e 87.9% % JERS 21 SRByo FEE& 433.8
ug/mlZ Vet (Table 6).

Table 5. Cytotoxicity and activity of the water
fraction of hairy root cultures by SRB
assay on A498 cell line

~ Congentration SRB quantity

(ug/ml) Mean+S.D? % of control

Control 0.313+0.04* 100.0

1 0.316+0.07* 100.9

10 0.311+0.03* 99.4

50 0.306+0.02* 978

100 0.288+0.04* 92.0

SRB;, 549.5

®The values represent the mean=standard deviations for
triplicate experiments. Significantly different from the
control group, *P ¢ 0.05, **P { 0.01, vs control.

Table 6. Cytotoxicity and activity of the chioroform
fraction of hairy root cultures by SRB
assay on A498 cell line

Concentration SRB quantity

(ug/ml) Mean+S.D.? % of control

Control 0.313+0.04* 100.0

1 0.312+0.01 99.7

10 0.303+0.05* 96.8

50 0.296+0.02* 946

100 0.2751+0.02** 87.9

SRBs, 433.8

®The values represent the meanzstandard deviations for
triplicate experiments. Significantly different from the
control group, *P { 0.05, **P { 0.01 vs control.
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A vebdgd. 2
ol MTTs, NRso, SRBse Z+ 7—1’ 289.3 ﬁg/ml 302.7
pg/ml, 433.8 pg/mle)A 1, FF I E MTTy,
NRso, SRBso2 747}y 475.8 ug/ml, 428.3 pg/ml,
549.5 ug/ml ©| At}
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