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Abstract : This study was carried out to investigate the effect of 70% ethanol extract and each fraction from Rhododendron
brachycarpum D. Don leaves on cytotoxicity, anticancer, genotoxicity and immunological activity in vitre bioassay. Cytotoxic-
ity for human normal cells (HEL299 and Chang) of the samples was shown below 35% in 0.5 mg/mé concentration of samples
except aqueous fraction by SRB assay. DNA damage on the Chang cell of the samples alone in comet assay was observed
very weak damage activity even in high concentration (1 mg/mf) of the samples. The anticancer effect of the samples on
human cancer cell lines (A549, AGS, Hep3B, MCF7) was indicated that the cancer cells were inhibited gradually in propor-
tion to the increase of the concentration of the samples by MTT assay. The growth of the Raji and Jurkat cells were hastened
by adding butanol fraction among the samples. In the genotoxicity on H,O,-induced DNA damage in Chang cells using alka-
line comet assay, most of samples were shown a strong protective activity from DNA OTM values.
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Rhododendron brachycarpumD. Don leaves.

l Extraction with hexane (4h)
Drying
l Extraction with 70% EtOH (12h x 3)
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Aqueous layer

BuOH : Aqueous layer
1:1

Evaporation l l
l Aqueous layer BuOH layer
Ethyl acetate fr. l
Evaporation Evaporation
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Fig. 1. Process of extraction and fraction of Rhododendron
brachycarpum D. Don leaves.

A A Aol APl A, AEAE WX RPMI
16407} Dulbecco's modified eagle medium (DMEM),
Minimum essential medium (MEM), fetal bovine serum
(FBS) HycloneAtZHE FY3}33, hepes buffer, Trypsin-
EDTAE GibeoAlollA, 1,1-dipheny 1-2-picryl-hydrazyl (DPPH),
sulforhodamine B (SRB), 3-(4,5-dimethyl-thiazol-2-y1)-2,5-diphenyl
-tetrazolium bromide (MTT), normal melting agarose, low
melting agarose, ethidium bromide, tris (base), L-ascorbic acid,
Ferrous sulfate (FeSO,), ethylenediamine tetra-acetic acid &
Sigma AlllA, 1 9] FZ £u2l ethanol (FtOH), hexane,
ethyl acetate (EtOAc), butanol (BuOH) 52| #7181 A
T SRS ARSIt

2. MNEZHM|
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ol-&3lo] 9] waxF-S AASIL HHsted 42 FF Yz}
717} 52 & flaskel]l A8 3 150 ol thated 10879

70% EtOHZ ARE3l] 12417Fs<t 338] W8 3% it o
o7 FEELS It A3 FAoA EtOHS A Al F&3)
3 B4 Az 3 3 b Agd) ARSIt o @A)
F718mellM 28 471 81 Fig. 10 BAISH npe} 7ho)
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70% EtOHZ F&3}o] 2 F2ES FtOAc, BuOH ¥ =
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3. NES853

7t MEF H AE S w)F]

g AE digt 548 dokEr] A8l A7 H Az
HEL 299 (embryo lung cell, human, CCL-247, ATCC)S}
7¥4 M EQ Chang cell (liver cell, human, CCL-13, ATCC)
S AME3INTE HEL 2995 10% FBS7F X3HE RPMI 1640
HiR]o A, Chang cell® 10% FBS7} X3¥ DMEMHIX|Z
37, 5% CO, & Wig7] oA wjFaiict.

t}. SRB assay (Yu ef al., 2003)

A2l aminoxanthene dye$! sulforhodamine B (SRB)
g olg3hs ©] assay= ME GElS Fasie] MEe] 32
o} £4& Sk WReE A B A= HEL 299
9} Chang cell® 5x10* cel/ml ] FEZ 96 well plate®] Zt
wellell ZF 100 44 7hste] 2442F F<k Wl (37T, 5%
COE F, Z42}+e] A2 FAFFT 0.125, 025, 0.5, 1 mg/ml
2100 £ H7¥ete] 48A17F i FBITE uigke] SEE ot
S AEAE AASZ FZAAT 10% (whv) trichloroacetic
acid (TCA) 100 4 & 7}3te] 4T IAIZHERE WX &
STHRTE TCAE AT Aste] 4~53] A Hslar Aol
plateS AZ3IT} 72+ welld] 1% (v/v) acetic acidoll =%l
0.4% (w/v) SRBE-S 100 48 F7Fshal A2olA 308 &
& FUAFT AE] AEA 42 SRB NS 1%
acetic acid2 4~53] FAE AF, Az AlF1Zo] 10mM Tris
buffer 100 4 5 FH7}sted AL B F microplate
reader (UVT 05997, Molecular Devices, USA)YE ©]-&-3}]
540 nm oA FFEE FHEECE

¥ O -1-2=

t}. MTT assay (Yamauchi et al., 2003)

3(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazoilum
bromide (MTT) assayr= AA T v EZ=2]o}2] dehyd-
rogenase®l] 23l A== I formazan EJOE M 3EQ]
FHolut 548 AR ol A28 w¥et § HEL
2995} Chang celte 4x10° celiml @] F57} HEE 24 well
plate®] 2zt well o z} 1.8m¢ A 7}3led 2447k F<F wjek 3k
F 717ke] AN EE HFFE 0125 025 05, lmgml 2
200 48 H7tsto] 48A17F vl Fslaith. vl & MTT
(50mg/me) &4 200/ E FH7IsIAL 4A)7F FRF vl el
formazang FAAZ F suctionS HAISIIEE 2F DMSO
1meE #H3l] 2z} well]l ¥ microplate reader® ©]-8-3k

540 nm oA FFE=E A%

4. SCGE € OIZ¢&t DNA damage

7+ N BB FASHE AR st AR 7F A4
AIZ<Q] Chang celts wigste] SCGEE AAHAT o] AlE
5 DMEM media®] 2-$A1AH 10% FBS, 37C, 5% CO,
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Fig. 2. Process of the single cell gel electrophoresis (SCGE).
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vortex’Jollx £ STt o] o 100 14Z 0.65% nommal melting
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slideZ &lof 2olM 2087 23 H, cover slideZ #1713}
3 0.5% low melting point agarose 100z =2 TRA|] =33}
I thA] cover slideE Ao A 30EEE FFH ok
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EDTA-Na,, 10mM Tris (pH 10), 10% dimethylsulfoxide
(DMSO0), 1% Triton X-100) &5 |Mef gt Fofl 243t
AZ AT FQ lysisAl AT 1§ electrophoresis  buffer
(300mM NaOH, 1mM EDTA Na,, pH 13)°] H< Fof o
Al aluminum foill2 218 X A2 3087 FXAIH ) o
9l electrophoresis apparatus (Bio-Rad, USA) slide® %
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M S0 AlRe| AME SOl CHeF M=y

FzoZ wj@s 5 25 V, 300 mAdIA 1587} electrophoresis
sttt SlideE 7ol 1027k 33] 0.4M Tris (pH 7.5)=
S AT 5] AxAI F ethidium bromide (2 g/mb)
Z 30 ¥ 2ol 7hste] FAEEIL 515~560 me) excitation
fitter®t 590 nm ] barrier filterS ©]&-sle] FFHAU (Micro-
scope and UV burner (Olympus, Japan)Z 23t} o]
Az AFAE image analyzer ¢ KOMET 3.1 (Kinetic
Imaging, Englandye AME3le] A48T (Heo, 1998; Lee
ef al, 2003)

5. 2MIEZO| M= AN 2t A

7h MESF B AE S A

Agol o] g8 AxTE= PAER A Q] Hep3B
(hepatocellular carcinoma, human, HB-8064, ATCC), <17+
#Hb Al A549 (Lung carcinoma, human, CCL-185,
ATCC), 17+ 9194|321 AGS (stomach adenocarcinoma,
human, CRL-1739, ATCC), <17+ f3beb Al X2l MCF7
(breast adenocarcinoma, pleural, effusion, human, HTB-22,
ATCCYS AM&-319TE Hep3B, MCF7& 10% FBS7F ¥§H%
DMEM ®iXE A549, AGSE 10% FBS7} 2%¥ RPMI
1640 HiA]o AT wl ka3t

1}, SRB assay
SRB assayw= SFe] FAAE Ao e} &
Hep3B, MCF7, A549, AGS °l thaled =431t

Hh o &

o} MTT assay

Hep3B, MCF7, A549, AGSe] tdt MTT assay A A
2 A AgoMel e iha 270R AES s
6. MY MIFZo| M= =M 55X (lee et al, 2003)

w715 57 a3 17 |y MEFQ T cell (Jurkat)
7 B cell (Rajiy2 o]&35le] W AX A8 4 a5 ¢
Z3)9 Tk AlEZE 10% FBS7F 23 RPMI 1640 HlX|of|A]
wjoksdth. 24 well plateell AES 43x10* cellmle) Frg
243 T 025m9] filterdollr o348 ABES T cell 7
B cell o ZFF 025 mg/me ok 0.5 mgml &) TEZ H7)e &
) 24A7F vtk AEY 4E 8¢ F2 nucleo counter
(Chemometec, Denmark)E o83l M¥FE St 28]
T oAL oFAE HEEA] §h tiERTH vnake] Alxe)

AE A oie) me B4e S,
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Table 1. Inhibition rate on the human cancer cell lines and cytotoxicity of human normal cell lines of the extracts from Rhododendron

brachycarpum D. Don leaves by using SRB assay

Inhibition ratio (%) Cytotoxicity (%)

Sample Concentration (mg/mé)
A549 AGS Hep3B  MCF7 HEL299 Chang
0.125 19.24 38.69 2138 41.73 12.58 14.66
70% EIOH Ex 0.25 64.04 49.41 2758 6406 19.96 23.45
' 0.5 68.52 75.9 4234 67.71 25.31 39.6
1 73.98 79.97 6578  73.06 39.45 55.95
0.125 24,04 48.64 19.08  65.44 26.46 458
HOAC i 0.25 73.4 69.99 51.3 80.78 34.15 52.52
' 0.5 77.65 86.86 5818 89.48 39.48 54.86
1 79.41 87.53 7027 91.69 4535 60.07
0.125 13.81 54.53 1354 1358 17.35 24.4
BUOH f 0.25 54.88 67.95 3955  66.95 21.38 40.59
' 0.5 69.75 73.96 4127 7027 30.12 43.88
1 73.42 80.41 59.56  80.78 37.26 50.74
0.125 2.43 23.27 7.53 5.5 1.23 142
Aqueous fr 0.25 6.31 48.0 13.92 1841 13.45 46.08
' 0.5 45.89 74.51 22.91 71.75 18.57 50.74
1 74.48 7444 44.91 75.2 22.74 53.07
14 .
= 281 mg/mf B0.5 mo/ml 80.25 mg/mf
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=
2099} Chang cello] theh AE =4S SRB assays FAH 5 4 %
AL, 2T AT Table 1 o] UeERIT) vz o] 2 .
A]g_l—_ 3 5 BH x]g¢] i o % :
= Chang cell?t HEL299 th3le] tlRE A go] ¥ o a |
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EtOAc fr.& AT VA AZolXs 0.5myml FZolA E.
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2. SCGEEZ 0|38t AlZS2I2| DNA damage

At A AES o] 83 Tz Y] FEE
E AR AYSRE B FA590) vAEe 92
A3l7] $8ld SCGEZ A A8t} Positive controb- A o]
28t EAE FE H0, (10M)E 0231907, negative
control> DMSO (0.5 mg/m)S Al&-3led v w3t

Fig. 32 Chang cell]l g 7} A|EE57H] DNA &4 A
image analyzerdl KOMET 3.1% A3 DNA <44
Olive Tail Moment (OTM) %2 YeRhch ZE
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3. Genotoxici(?/
Rhododendron brachycarpum on normal cell line, Chan
{(human liver cell) by comet assay PC : Postive control,
N.C : Negative control.

NBENAN T oEF0=E OTMElel 71 A& HR o
positive control} H]ZLA] EtOAC frolAle oF 45% 9 %,
BuOH frollXe 40%, 18]32 70% EtOH ExcllA+= 30%73
£33 o £ AXE DNA damages F 2 A &
AL} o] AAZHE e ABT] AHEe AR A
ol g FAEAL F3] vH|§ Aos AlRHTH

vz o] 7+ B EE0| Al §H4E AE
(MCF7), ZFHE (Hep3B), H Y AE (A549), ALA=E
(AGS)ll thet g 28-S ZAKSE] 918t] SRB assayt



MTT assayS ©]-&8f] ASAAGAS 33 HA3E 717}
Table 13} 20 YeR{S]). Table 1 o= T3 PHeE AL
o] A2 M2l Chang 2 St
S AR A} ARrel Ao g et el thsted
’Fs vl

Table 12] SRB assay®] Aol #HAA|ES] A5499] s}
o 7} B9 1mgml T4 70%7F = oA 84S
B 7k A87ke] & Aol BolA giskrh S]]
E3) EtOAc fr# BuOH fr. olHe ¥e& &

AGSd] st
zol 025mgml EEAMNE 60% o] H& ox A4S
HYY tE BIENME ofsA|T AS dAEdE HIlth

70 A FEQ) Hep3Bol| Wiate] 1 mgmd F=oA EtOAc fr.
ATt 70% A= AL A ZAE VeI, vE A
Fo} HTPL wf v S oA E4E Bvh I Al
X2 MCF7el st S oAl F4LS Ilmgmt =9
FtOAc fr.9] 7%+ & XSS HTA] 91%= 7P =
< Wt THE L}E}‘;&‘?}. SRB assay®] Aol 7kt MXE

2l Hep3B2l °F 66% <Al 7152 A&IEL 70% EtOH ©

FEEL 0% ol oAl 715E Bo EOH FE& 2ol
e Al oAl Ee et Fa3E AdEe] Wol 2EE A

oA kAol o

£ o F JAAX FtOAc fre 1 mgml
Bld 70% olAke] adelA| 75

fr. o] U2 F-&3 gl 3 o 018 o AL B
Z o] el FEE W BIEEY Ao BE oA
A4 Mol tisirde 50% o8k HAE ETh

Table 2= MTT assaye ©|-83 Aol hA3EQD AS549,

Table 2. Inhibition rate on the human cancer cell lines of the
extracts from Rhododendron brachycarpum D. Don
leaves by using MTT assay

Concentration Inhibition ratio (%)
Sample 0
mgmb) 549  AGS Hep3B MCF7
0.125 618 813 3322 1112
70% 0.25 21.01 3942 5143 5637
EtOH Ex. 0.5 59.38 55.28 59.26 67.54
1 81.93 84.08 83.38 84.22
0.125 50.45 1959 1608 13.98
0.25 60.64 4138 2949 2498
FOACr 0.5 60.99 59.61 6884 58.82
1 78.07 77 8482 71.87
0.125 2705 2903 1187  7.99
BUOH fr 0.25 38.86 45.66 43.66 57.39
0.5 51.86 5249 526 5801
1 72.8 5991 6405 64.94
0.125 1777 11.38 681 2.6
0.25 2269 2137 27.74 1899
Aqueous fr.
0.5 30.42 2889 3855 36.85
1 68.37 5635 6192 556

2o M=

Sofl cist MEsA

AGS, Hep3B, MCF79l T3t A% oA 848 % o= ot
Epd Zo|t)h vz Yol 2585 2 RIEEY A o
3 A AL Ho AT AS499) st SAE A &
e 1mgml 52 70% FtOH Exolr 82%= 71 =&
A% A BAL JERIAT, ALAE] AGSH Tk
BuOH i3} aqueous fr2- #|€I3k 70% EtOH Ex.SF EtOAc
frol A 84%St 77%2] Eo A% A S vERRTh gt
AZ Hep3Bell thatel EtOH Ex.®F EtOAc frollx] 84%2]
=L S oA B4L Bvh S8 AlEQl MCF7ell st
of 70% E1OH ExoA 84%= 714 w2 A4 oA 84¢
Uehd e &0 4= itk o] Al & 5= 3lxe]
g A el 2E ]Eoﬂ tHo}O% w7} Z7lebaa] =4

&2 YelllE 2E & U3
3, SR A= AN %E olEF o A oA &4
o] Ftse Ag HFY F mm, Eﬁl 2E A=
1mgmé o) F52] 70% EtOH ¢ FE2ES AP =
Algrel oMol thsted 80% o)del ﬁo% 7)%-<, FtOAc fr.
= 2E QX giskd M 28 sl 1 mgmlellA] 70%
olAke] =o. oA AJo] KOl ARE

SE SRB assay°l|]
e 7:3_“’9} A 0]'“4 Fag Qo] 9A EtOAc froll Ty
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dnkzel W e

lymphokine #H] 58E 5

_1[)1'

A o2 Becelld T-cell9
84 Natural Killer cell# o
ANE B9 AL TS S5 o] AfdME ARE
Arysle] TAE gale] WY 715E Bk W o
2Z23 7 BIE 52 o7k Ay AN A 2] 7E
2 bR AR Becelld!l Raji celld T-celidl jurkat cell®
Ao e JFe FANEE AAE Table 3o WERSITH
Human B-celldt Tecellel] thaled <re] Aol A3
ojgk BAdo] ulata e ke UERd 05mgml o FE:

025 mgml ] oM AFL FHIAT Tcelld 725
025 mg/mbe] E=o| A ujek 32 Aol control} Hlm Alell Tk

R

_1)14

Table 3. The cell growth of human T (jurkat) cells of the 70% EtOH
Ex. and each fraction from Rhododendron brachycarpum
D. Don leaves using nucleo counter

Cell Number of T cells Number of B cells (X
concn® (X 104) 104)
sample 0.25 mg/md 0.5 mg/mé  0.25 mgmé 0.5 mg/mb
Control 8 8 7.6 7.6
70% EtOH Ex. 7 5.5 8 59
Ethylacetate Fr. 11 6.8 6 6
BuOH Fr. 13.5 8 12.5 9
Aqueous Fr. 9.1 4.2 8 7

* concentration of samples added in each cell plate
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Fig. 4. Protective effect of Extract and fractions from Rhodode-
ndron brachycarpum D. Don leaves on H,O,.induced
DNA damage in Chang cell PC : Postive control, N.C :
Negative control.

& ABXHT} BuOH fro] 1.eMe] MZASE 3 4L Bye
™, 0.5mg/ml e] FEoNAM controlZ} FAKSH AT 22 &x 2
HoX] we o] BuOH fro] W7ol 73 A= A&
At Bcelle] AlX 52 £ st A= 025 mgmlS
71 ol e Al H)Eled BuOH fr.o] Z-$71 1.6 Ml
o] AZEAS £3 @4 YePiT o3 A2 E HoA)
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5. SCGEZ 0128t Z} MRE2| Genotoxicity 2HIER
FAEgol ek A7+ comet assayE 0183t Chang
cell?] DNA damage FEE &= WHo=2 Fa)slsin)
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Table 4. Inhibition ratio (OTM Value) of 70% EtOH Ex. and each
fraction from Rhododendron brachycarpum D. Don
leaves on H,O;-induced DNA damage in Chang cells

Concentration 70% EtOH  EtOAc BuOH  Aqueous
(ug/me) Ex. fr. fr. fr.
25 33.01 45.32 52.37 10.78
50 56.07 56.97 48.82 16.09
100 60.82 68.53 61.28 33.83

Fig. 49} Table 49} 5914 SCGEZ ol&3l] vz Y
3 FEEEC] Chang cell®] 214 DNA &4 dig &5
£ YERIT Fig. 45 4 =7 H0,5 WA X2st
3L 7+ A&7} positive control?] FAEA] gk AAEHRE
HQl Zoltt. OTM #& Yehd Zo2x OTM #2 tail
extent moment®} tail length, Z#] 3 tail DNA% 59
image analyzer maker”} #1331 parameterS-2] Al4k2lo]] 2]
Slod 3k 7k 2 HE DNA damaged] thet ghe= vehd
ok A SRS FESP] fisl H,0.8 Agd iz
T2 12602 & OTM ghe Jehjont vz o) 328
3 o BEE 52 Zo] HE L v aqueous 2 A3
HE ANFOX T oJEAHOF DNA wile] 2k £45
4 oA E4& JEIAT o AFelA EtOAc fr.ol
100 pg/mé F=oA control THH] A& 68.5%= 7 &
28l &4 AE-S Bor BuOH fidME 7k 445
AA) 7150] ol FAHATE 22t & FE2 v)
ok RS oA A4S B ZF 189 EAo] v
& & A
Table 49} 5904 % tail length$} tail extent momentE 4
HEH F% oJEHog RE AMEFA Flo] Tadhs AoR

o o ox

Table 5. Comet image analysis data of 70% EtOH Ex. and each fraction from Rhododendron brachycarpum D. Don leaves on Chang cell by

using KOMET 3.1 system

Cell Area Head DNA Tail DNA Tail Length “Tail Extent Moment
Positive control(H,O,) 21849.7 57.6741 42.3259 50.16 22.36
Negative control 21921.8 94.9109 5.08914 4.1 0.63
25 ug/mé 21833.5 74.26 25.74 47.4 15.55
70% EtOH Ex. 50 pg/ml 21915.9 78.73 21.27 31.36 9.69
100 pg/mé 21910.2 74.8 25.2 30.94 8.79
25 pg/ml 21896.8 69.39 30.61 34.88 14.55
Ethylacetate fr. 50 pg/mé 21909.2 74.76 25.24 33.18 9.09
100 pg/mé 21952.9 79.02 20.98 27.42 6.48
25 pg/ml 21930.7 73.53 26.47 40.86 11.95
BuOH fr. 50 pg/ml 21879.4 70.1 29.9 37.32 11.92
100 ug/mé 21966.7 73.75 26.25 26.14 7.42
25 pg/ml 21887.5 59.62 40.38 47.45 19.16
Aqueous fr. 50 ug/mé 21935.1 63.45 36.55 45.33 16.57
100 pg/me 219111 65.06 34.94 41.58 14.53

* Tail Extent Moment = (%DNA in TailxTail length)/100
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