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Effect of Solvent Fractions from Doenjang on Anhmutagematy, Growth of Tumor Cells and
Productlon of Interleukin-2. Sun Young Lim*, Kwang Hyuk Kim', Kun Young Park? and Sook Hee
Lee”. Division of Marine Environment & Bioscience, Korea Maritime University, 'Dept. Microbiology, Kosin
Medical College. Dept of Food Science and Nutrition, Busan National University — We studied the in-
hibitory effect of solvent fractions from doenjang on mutagenicity using Salmonella typhimurium TA
100 in Ames test. We also investigated the effect of solvent fractions from doenjang on the growth
of tumor cells and the production of interleukin-2 (IL-2). The treatment of dichloromethane and ethyl-
acetate fractions (2.5 mg/assay) from doenjang to Ames test system inhibited aflatoxin B; (AFBy) in-
duced mutagenicity by 96% and 97%, respectively, and showed a higher antimutagenic effect than
other solvent fractions. In case of N-methyl-N'"-nitro-N-nitrosoguamidine (MNNG) induced muta-
genicity, the ethylacetate fraction showed the highest inhibitory effect (by 75%) among the other sol-
vent fractions, although the inhibitory effect was not stronger compared to AFB; induced
mutagenicity. The treatment of dichloromethane and ethylacetate fractions markedly inhibited the
growth of Yac-1 (by 80% and 94%, respectively) and sacroma-180 cancer cells (by 60% and 96%, re-
spectively) after 4 days of incubation at 37C. To elucidate the immunological mechanism of antitumor
activity of doenjang, spleen cells of Balb/c mouse were exposed to the dichloromethane and ethyl-
acetate fractions for 24 hours at 37°C. The culture supernatants following the treatment of dichloro-
methane and ethylacetate factions to spleen cells increased the production of IL-2. These results in-
dicated that the anticarcinogenic effect of doenjang was mediated by the production of IL-2.
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HZo) WA Ao ylxo] Bo| AHA A oy 1
Zo) A interleukin-1, interleukin-2, interleukin-6 % tomor
necrosis factor 5& FA02 1 7|55 €A UtH21].
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Salmonella typhimurium TA100& S. typhimurium LT-29]
histidine auxotroph2 4] 1] = California 0} 3¢} B.N. Ames
A2 HE A Fuwol A7]H o g histidine 874, deep
rough (rfa) S, uorB EAM), R factor 59 K3 F
A2 lehaA Ao At B Edwo] 2=
A9 alflatoxin (AFB;)& Sigma Chemical Co. (St. Louis,
MO, USA)oj Al F915te] DMSOo] 54 Aol AM-at%

2 EdWol¥9l N-methyl-N'-nitro-N-nitrosoguanidine
(MNNG)& Sigma Chemical Co.o 4] T3t S5 =5
o Ao A3 THHE AR AR AFB o] B¢ 24
32 93t Maron®} Amese] HHH[20]¢] whel SO mixture
£ FA71ergnh FEdwol AdL njE] d¥ 2R glass
cap tubeo] S9 mix &2 phosphate buffered saline (PBS) 0.5
ml, k51t wokE F2 0.1 ml (1~2x10° cells/ml)9} S
o] & (50 p)& 7+e -, A8 S 125 mg/plate 7}3}ko]
37°Col A 2087 o v} wig o} histidine/biotino] 7}
€ top agar (45C) 2 ml¥& 7}8tal vortexste] minimal
glucose agar plates] =23}l 37ColA 4847k vj kgt 3
revertant A5 Al53 Yk Edwo] AAER HE(in-
hibition rate)s= o} ol & AltstHTH2].

Inhibition rate (%) = 100 x [(a-b)/(a-c)]
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% 159 BERozHH I sarcoma-180 X E 77t
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streptomycin©] % RPMI 1640 8} =] o] A 1x10* cells/ml
o] =2 NE4E AT % 9 well plated]] seedingd}iL
UANT g F A7 FEES WY F T, 5% COz
incubatorol| A} w} o3t gth vk 49 34 3-(4,5-dimethylth-
iazol)-2,5-diphenyltetrazolium bromide (MTT) 10 pl& 7}
334Xz B¢ FAAZ thAl 002 N9 HCL el
10% 9] &2 %9l sodium dodecyl sulfate (SDS) £9 250
ulS H7hate] Ao A] 3154 W3k & microplate reader
(Model 550 microplate reader, Bio-Rad, USA)E ©] 8-}
540 nmolj A & EZHOD)S x4 B3} TH24].
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Interleukin-2 (IL-2) assayil

Bl L vl AL Weir F[31]¢] Bho] &js) ]
Sttt FHlE N ZE 10% FCSE £33 RPMI 1640
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Table 1. Effect of the fractionated samples (2.5 mg/plate)
from methanol extracts of defatted doenjang on the
mutagenicity induced by aflatoxin By (AFB;, 0.5 pg/
plate) in Salmonella typhimurium TA100"

Sample (2.5 mg/plate) Revertants/plate Inhibition rate(%)’

Spontaneous 119+23°

Control (AFBy) 982138°

Doenjang Hex ext.* 27+45° 87
MeOH ext, 254+18° 84
CHCl, Fr. 166£15° 9%
EtOAc Fr. 14627 97
BuOH Fr. 273£24° 82
Water Fr. 321+36° 77

105 ml of the S9 mix, 0.1 ml of the test bacterial suspension
from an overnight culture and 0.1 ml of the test compound
were added. Then the plates were incubated at 37°C for 48 hr.
and the revertant bacterial colonies on each plate were counted.
“Inhibition rate (%) = (Control-Sample)/ (Control-Spontaneous)
*100

*Values are mean+SD. ““Means with the different letters are
significantly different at the 0.05 level of significances as de-
termined by Duncan’s multiple range test.

*Hex, hexane ext; MeOH, methanol ext. of defatted doenjang;
CH,Cl,, dichloromethane fr. of the methanol ext.; EtOAc, eth-
ylacetate fr. of the methanol ext; BuOH, Butanol fr. of the
methanol ext.; Water, Water fr. of the methanol ext.
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Table 2. Effect of the fractionated samples (2.5 mg/plate) from
methanol extracts of defatted doenjang on the muta-
genicity induced by N-methyl-N'-nitro-N-nitrosogua-
nidine (MNNG, 0.36 pg/plate) in Salmonella typhimu-
rium TA100

Sample (2.5 mg/plate) Revertants/plate Inhibition rate (%)'

Spontaneous 10726

Control (MNNG) 1555+57°

Doenjang Hex ext’ 835+154° 50
MeOH ext. 810£203° 51
CH.Cl, Fr. 757127 55
EtOAc Fr. 474+119° 75
BuOH Fr. 111957° 30
Water Fr. 1099+66° 31

"Inhibition rate (%) = (Control-Sample)/ (Control-Spontaneous)
*100

%Values are mean+SD. “*Means with the different letters are
significantly different at the 0.05 level of significances as de-
termined by Duncan’s multiple range test.

*Hex, hexane ext.; MeOH, methanol ext. of defatted doenjang;
CH,Cl,, dichloromethane fr. of the methanol ext.; EtOAc, eth-
ylacetate fr. of the methanol ext; BuOH, Butanol fr. of the
methanol ext., Water, Water fr. of the methanol ext.
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Fig. 1. Effect of dichloromethane (CHCl) and ethylacetate

(EtOAc) fractions(ug/ml) from methanol extracts of
defatted doenjang on the growth of sarcoma-180 can-
cer cells in MTT assay that determined after 4 days of
incubation at 37C.
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Fig. 2. Effect of dichloromethane (CH:Cly) and ethylacetate
(EtOAc) fractions from methanol extracts of defatted
doenjang on the growth of Yac-1 lymphoma cells sup-
plemented with mouse splenocyte after 4 days of in-
cubation at 37°C.
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3. Effect of dichloromethane (CHxCl;) and ethylacetate
(EtOAC) fractions from methanol extracts of defatted
doenjang on the level of interleukin-2 in CTLL cells
supplemented with mouse splenocyte conditioned me-
dium after 18 hours of incubation at 37C.
Control-1: no agent culture, Control-2: media culture
‘Significantly different from the control at the p<0.05
level
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