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The purpose of this research was to investigate the effects of extracts from cultured
hairy roots of . undulatium on human kidney epithelial cells. Hairy roots were induced
by a co-culture with A. rhizogenes ATCCI15834 and cultured in WPM medium. The
cytotoxicity was measured by colorimetric assay using 3-(4,5-dimethythiazol-2-y1)-2,5-
diphenyl-2H-tetrazolium bhromide (MTT), neutral red (NR) and sulforhodamine protein B
(SRB) with human Kkidney 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 MTTs,
NRsn, SRBs of the extracts of chloroform fraction and those of water fraction were
measured to be 289.3pg/ml, 302.7pg/ml, 433.8ug/ml and 475.8us/ml, 428.3pg/ml, 549.51¢/ml
in A498 cell line.
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A ESF 2 AEZFE= human kidney epithelial cell A49872 S A Bt 5
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MTT assay : Mosmann (1983)2] hsel whe} Al ZFxlsEe] )3 mt2e] 23y =228
< Fedr AHe|lstz 24417 wjksk oS MTT 500 pg/mts #H7bske]l 3417 & ELISA
reader® FIE=Z Z7A3lAch

NR assay : Borenfreund 2} Purener (1984)2] Wl ufeg} 21 74)|3Ee] o oz w2y
T FEES FEHE=E H7MstT S0wg/wtel neutral red2 % 2|ste]l F 3417 F ELISA
reader2 F3=& FAsA

SRB assay @ Skehan 5(1990)2] el wiel AP Zo] EIE i TH2 FFE2L
TEHE HIE 1 04% SRBEAL Yol 20~308 F¢ ¥ A7 & ELISA reader2 565
nmell X FF =5 SAHSAC

A3 % 3
e BgZo2RE EEIALE FE5to] Ao A A M E g NESHE =
’*]-?3‘}93,‘1]- Table 1 7} 2= MTTH A 93 MESAHZA A2 #2282 10 ug/mle]
=77 e dizatel ¥z o 99. = AR}, 50 pg/mlo]
"‘°] FEAA =T 965%2 A Z FFS vehActk FFEES i‘l\’—]fﬂ"‘] 22
ZFe nmg uf 50%° AFL F= MTTaosEEE 475.8ug/mlolict. 28X 829 B
Y22 1 pg/mloll A tf2a-9] 93.9%0]A 1, H7Fsk =& 82 % F7hol] uwal Ao n
e EHET A deldg 222 X229 MTTyn 555 2893 wg/mlz2 £2 530
H] &) GrA vhebyboh

Table 1. Cytotoxicity and activity of the water fraction of hairy roots by MTT assay on A498 cell line

MTT quantity

Concentration(sg/ml)

Mean+5.D." % of control
Control 0.344£0.05"" 100.0
1 0.345£0.03 100.3
10 0.341+0.02°" 99.1
50 0.332£0.05° 9%.5
100 0.298+0.03" 86.6
MTTs 475.8

"The values represent the meantstandard deviations for triplicate experiments. Significantly clifferent from the
P<0.01 vs control.

control group, 'P<0.05,

Table 2. Cytotoxicity and activity of the chloroform fraction of hairy root cultures by MTT assay on A493

cell line
. MTT" quantity
Cansratationtpeimi) Mean+S.D." % of control

Control 0.344£0.03"" 100.0
1 0.323:0.06" 93.9
10 0.3050.02°" 88.7
50 0.2940.0:3" 85.5
100 0.275+0.01° 799

MT T 289.3

NR¥Y ol olgh MEEA ZAAE BE £ H$ 10 wg/ml =72 E A Ed 79
JHFS n 23] Zagort 50 pg/mlEEolA e 955%2 AZe] S4S e
(Table 3). NRxel FE=+ 4283ug/ml2 ‘ietwtch 33, 222X E5Fo2HE L2 oigt
FZEBoME 10 wg/mlolAd thFEF2 969% 2 A]¥Eo] dgko] vLielLh7] Az o), 100
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pg/miell A ol =32 87.8% % LERUIACE NRwel F %+ 3077 pg/ml& LERSETHTable 4).

Table 3. Cvtotoxicity and activity of the water [raction of hairy root cultures by NR assay on A498 cell line

NR auantity

Concentration(ze ml)

NMeanS.D." 20 ol control
Control 0.286£0.04° 100.0
1 0.285+0.03" 9.7
10 2 97.9
30 0.273£0.04" 95.5
100 0.268+0.03™ 937
NRan 428.3

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

. 2 NR quantity
Concentration(y/ml) .

Mean+S.D. % of control
Control 0.286+0.04" 100.0
1 0.281+0.02 9,3
10 0.277+0.02" 95.9
50 0.264+0.01° 923
100 0.251+0.05" 87.8
NR= 302.7

SRBE Y S o] &% MESHEA 23 +Fo025E L dIYFEEY B 50 wg/ml &
9] ; AETS weken 100 pg/ml =AM lZe| 929%= v
dgko] ATl SRBx2 FE+E 5495 pg/mlZ UERGETE (Table 5). S22 3
EZo2RE AL g FEEAdAME 10 wg/mldllAes dZET2] 96.8%, 50 ug/mldA =
94.6%2 YERUNR L 100 pg/mlcll = 87.9% 2 HEUR 28 SRBxe 5=+ 433.8 ug/mi=Z
v}elutch(Table 6).

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

30

L : r SRB quantity
Concentration(;zg/ml)

MeanS.D." % of control

Control 0.313+0.04" 100.0

| 0.316+0.07 100.9

10 0.311£0.03" 9.4

50 0.306+0.02" 97.8

100 0.288£0.04™ 92.0
SRB=y 549.5

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

cell line

3 . SRB quantit
Concentration(u/ml) Juanuty

Mean+S.D." % of control

Control 0.313+0.04™" 100.0

| 0.312+0.01 99.7

10 0.30320.05" 96.8

50) 0.296+0.02" 94.6

100 0.275+0.02"" 879

SRBx» 433.8

T3 SEEEEZTCERYH AL U 242 FEFES AR AFAAEQ] A4984 LS
o 25t MTT, NR, 22|z SRBR FHel 23] AEZE5AHE 43 2z £8d 25E
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2. SRER2ZEIo2RH L& UF 242 FEE

o] #Fo=2HE & UF FEEH
A Eo vlzE SAo] A el FEZEESE B89 MTTs NRs, SRBwS z+zt
289.3 pg/ml, 302.7 pg/ml, 4338 pg/mlelR 3, =& EIHE9 MTTs, NRx, SRBs z+zb
475.8 wg/ml, 428.3 ug/ml, 549.5 pg/ml o)Atk
H]EEM S0 wel zolE HYgon =5 e A NRAFHAAN S22EE
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