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Abstract

This study was performed to measure the antioxidative, antimutagenic, and cytotoxic properties of Prurus armeriaca
using the DPPH (1,1-diphenyl-2-picrylhydrazyl) free radical donating method, the Ames test, and cytotoxicity
measurements, respectively. Flectron-donating abilities were 48.3, 43.9, 14.8 and 12.9 per g dry matter of P. armeniaca
seed (PAS), P. armeniaca flesh (PAF), butylated hydroxytoluene, and a-tocopherol, respectively. The direct
antimutagenic effects of an ethanol extract of P. armeriaca were examined in Ames tests wsing Salrwrella typhimurium
TA98 and TA100 as reporter organisnss. In the Ames test, the ethanol extract of P. armeniaca alone did not exhibit
any mutagenicity but the extract did show substantial inhibitory effects against mutations induced by
N-methyl-N"nitro-N-nitrosoguanidine (MNNG) and 4-nitroquinoline-1-oxide (4NQO). The ethanol extract of PAS
(200 g dry matter/plate) inhibited strain TA98 mutagenesis induced by 4NQO by ca. 37.9% and mutation inhibition
values of 42.1% and 69.4%, respectively, were observed when 4NQO and MNNG acted on the TA100 strain.
The cytotoxic effects of ethanol extracts of P. armeniaca against cell lines of human lung carcinoma (A549), human
breast adenocarcinoma (MCF-7), human hepatocellular carcinoma (Hep3B), human cetvical adenocarcinoma (HeLa),
and human gastric carcinoma (AGS) rose with increases in extract concentration. An ethanol extract (4 mg/mL
dry matter) of PAF showed strong cytotoxicities of 88.2%, 58%, 72.8%, 89.4%, and 91.9% against A549, AGS,
MCF-7, HeLa, and Hep3B cells, respectively. In contrast, the same extract showed only 13 37% cytotoxicity for
a normal human kidney cell line (293). It is suggested that P. armeniaca possesses useful antioxidative, antimutagenic,
and anticancer properties.
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B A& A83F AN (Prunus armeniaca var. ansu Max.)
ZAAE o Yol A AUl 3 s A o] 831
HAE M Aoz FEEe] 100 gol] 70% ethanol 500
mLE 27Kkl 8t Bt F2 F Auen FA 2 =
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A7 E¢lo] fl(direct mutagen).© EA] 4-nitroquinoline-
1-0xide(4NQO), N-methyl-N’-nitro-N-nitrosoguanidine(MNNG)
£ = SigmartellA] FY3te] AHgEF I o] & Wl
£74& dimethyl- sulfoxide(DMSO)of] 5 Aol A
T} Afj 3Eefekol] Q% Hix] 2 RPMI 1640, DMEM(Dulbeco’s
Modified Eagle Medium)3} Heps buffer, fetal bovine
serum(FBS), trypsin-EDTAE GibcorHUSA)ZH-E] 7413}
At Aol A AEZFE SHERZ AT HAIAE
AS549(Human lung carcinoma, KCLB NO. 10185), 217t %
ot 4|3 MCF-7(Human breast adenocarcinoma, KCLB NO.
30022), 17} 7¥9hM| = Hep3B(Human hepatocellular carcinoma,
KCLB NO. 88064), ©17F &x}-2<+H) £ HeLa(Human cervical
adenocarcinoma, KCLB NO. 10002) ¥ ©ol7F $jetA| %
AGS(Human gastric carcinoma, KCLB NO. 21739)7} o]-&-5]
A3, A E= 293(Tansformed primary human embryonal

sdmo)y ¥ AEEH £} 21

kidney, KCLB NO. 21573)-%- Korea Cell Line Bank(KCLB)
2RE FRisie] £ AGAAA sjkshax A AHg-s)
gt} A549 = AGS MEFE RPMI 1640 Eghfx| &
MCF-7, Hep3B, Hela 2 293 A ¥£5E DMEMHIA] & o] &
8tod 10% fetal bovine serum, 37T, 5% CO.°ll 2-&A1H
27} Wi FA ZA

FAMAZ oS0 2t Fasl 2o

AHF 70% &g FEE-2 Choi 5(11)2] HHol g
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AL 238Ut A8 BE9 AIEE HEd 9
1.5x10* M DPPH £-9}(in methanol) 1 mLE 3 7}3t & 305
7 A F 517 oM FREE ST SR
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7o FAEE 1R FAAIE B BAEgon, A
A9 Frol wE FAaHRFF F(standard curve) = B3
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AN o)A NE L Salmonella typhimuriume] YA o) F
©l TA98%} TAI00S o]&3td Ames testE 73
preincubation(12) 0. 2 AA|3[h. 2855 vl 44
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SRB assay(sulforhodamine B)¥= A% ¢l G018 o] &
gte] A EF2lolv A4S F6ke WRiolti(13). 10%
fetal bovine serum 2 Z}zte] <17t b 3£(A549, Hep3B,
MCF-7, AGS 2 HeLa)$} 17+ 24173 B3N £293)S T
3= RPMI-16407 DMEMH) A 2 5x10* cells/mL S =2
100 uLA 7} wellol] H7hske] 24X)3F &<t v H37T, 5%
CO)AZ] 3 02 M ©]3te] DMSOE ¢ A2 1,2, 3
4 4 mgmlLo} FER 100 iLA H7lsle] 4847k B ThA
wjekslgth 1 3 A SNL aspirator2 24 A8 A A A}
3 3% B33 10%(whv) TCAE 100 LA H7kek 3 1A3E
L ATAA BA e & FHTZ o W A= 9k
A Lo A AZAIZ] F 1%(v/v) acetic acidel] =<1 0.4%(w/v)
SRB-&-9 100 L& H7sl 308 F<t JAAZ T 27=A
9o SRB A& 1%(v/v) acetic acid&A o2 U ¥ AE
3 3to), ThA] A ZA1Z1 E 10 mM Tris buffer(pH 10.5) 100
ILE GAAE FE9] 5<% ¥ 540 nmol|A| microplate
reader2 &35 E =339
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Table 1. DPPH radical scavenging activities of 70% ethanol
extract Prunus armeniaca seed and flesh

Sample RCs'(g)
Prunus armeniaca seed 483
Prunus armeniaca flesh 439
BHT” 148
a-tocopherol 129

DAmount required for 50% reduction of DPPH after 30 min,
Dibutyl hydroxy toluene,

Ames testE 0|88 SHUo|AN

Salmonella typhimurium TA98 2} TA100-2 ©]-8-3F Ames
testE At A A4 odEE FFE FAHAHETY
A B 4w JH4E TABO] 1844, TAI002
173+60] 0t} 18]35 A7 aHE ded FE589 A 57
Edo] ek TA98o] 1741, TA100L 180+60]3)th.
A 9 AFIE deE $5ES 50, 100, 150, 200
ng/platee] o8] T2 Hrlet Alde A, w& Fll
w2 His™ revertant colony 48] Z7+o] gl A0 & Ho}
B AR ARG A A R AT IS B SRS 29E
ol Z UERA e ALZ HEHTHTable 2).

Table 2. Mutagenicity of 70% ethanol extract from Prunus
armeniaca seed and flesh in Salmonella typhimurium TA98 and
TA100

His' revertants/plate”

(ll}g)/g?:t 0 Prunus armeniaca seed Prunus armeniaca flesh
TA98 TA100 TA98 TA100

Spontaneous 1844 1736 17+1 18016
50 1721 18648 177 18542

100 2118 1967 198 19542
150 174 17748 18+4 17143
200 1942 19411 172 19142

"Each value represents the mean + SD of three plates.
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MNNGS} 4NQOE o] &-3lof JEAW U AHE XA}
39T MNNG(0.4 ug/plate)2] 733 Salmonella typhimurium
TA100 T5-9] B8 27 Fg. Lo|A g Zo] A8 F= 200
ng/platecl| A A4 Bl AFIAS o|HE FEE A5
65% ©]’%e] A ETE YUY ey A3 Heldd
4NQO(0.15 ngfplate)ol] thah A4 2 A28 e
F259] oA a39E =33 A S. nphimurium TA8S)
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Fig. 1. The antimutagenic effects of Prunus armeniaca seed and
flesh 70% ethanol extract against MNNG (0.4 pg/plate) on
Salmonella typhimurium TA100.

—&— . Prunus armeniaca seed, —0— : Prunus armeniaca flesh.
"Each value represents the mean + SD of three plates.

AT AFA ddgE F2E0| H3 F= 200 ugplate 7}
Al 37%9] AASEAE S BRI L 2735 e 25
o] 45%2] F2AA| A& TErAATY. 3 S. typhimurium
TA1008] 7% A4 2 24735 deas 58S 424
¥ 200 ug/plate 7} Al 4% 2 2%F MNNGS] A&
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Fig. 3. Inhibitory effects of 70% ethanol extract from Prunus
armeniaca seed on the human cancer cells.

=1 : human lung carcinoma (A549), : human gastric carcinoma (AGS), :
human breast adenocarcinoma (MCF-7), &8 : human cervical adenocarcinoma (HeLa),
== human hepatocellular carcinoma (Hep3B).

"Values are the mean + SD (n=3).
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Fig. 4. Inhibitory effects of 70% ethanol extract from Prunus
armeniaca flesh on the human cancer cells.

T human lung carcinoma (A549), . human gastric carcinoma (AGS),

: human breast adenocarcinoma (MCF-7), #8 : human cervical adenocarcinoma
q{ela), == human hepatocellular carcinoma (Hep3B).

Walues are the mean + SD (n=3).
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Fig. 5. Inhibitory effects of 70% ethanol extract from Prunus
armeniaca seed and flesh on human transfomed primary embryonal
kidney (293).

T : Prunus armeniaca seed, . Prunus armeniaca flesh.
Walues are the mean + SD (n=3).
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