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Abstract

Epimedium koreanum Nakai is a wild herb commonly consumed in South Korea due to its beneficial health effects.
In the present study, the antimutagenic and immunoactivities of extracts from E. koreanum Nakai containing different
icariin quantities were investigated for food use. In the Ames test, both the water and ethanol extracts were found
not to have a mutagenic effect on Salmonella typhimurium TA98 and TA100, respectively. The E. koreanum Nakai
extracts showed over 80 and 90% antimutagenic effects on benzo(a)pyrene (B(a)P) in S. typhimurium TA98 and
TA100, respectively. Moreover, all the extracts showed over 70% antimutagenicity on S. typhimurium TA98 and
TA100 against 4-nitroquinoline-1-oxide (4NQO). The E. koreanum Nakai extract with ethanol showed strong
antimutagenic activity, higher than that of the water extract and the sequenced KE9412, KE9408, and KE9405.
In the immunomodulating activity test, the effect of E. koreanum Nakai on the B (Rhamos) and T (Jukat) cells
were investigated. The immunoactivity results showed that the growth and viability of the B and T cells increased
and were activated more in KE9405 (1.8 times), KE9408 (1.6 times), and KE9412 (1.32 times) in the water extracts,
and least in KE9412 (1.74 times), KE9408 (1.52 times), and KE9405 (1.4 times) in the ethanol extracts. In the
case of both the water and ethanol extracts (500 ug/mL) from E. koreanum Nakai, the highest cell number of
the human B (Rhamos) and T (Jukat) cells was observed on day 4 in KE9405 and KE9412, and on day 5 in
KE9408. Based on the obtained results, the development of E. koreanum Nakai as a food material is recommended.
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stAth AATHE FEEY WY 3 EHE 34,5
dimethylthiazol-2-yl]-2,5-diphenyltetra-zolium bromide (MTT;
Sigma, St Louis, MD, USA) assay(17, 18)} 24 well plate©]]
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S8 Ho A Aol A9 nEZE=E o} Y9
dehydrogenase®l| &J3l A +8&A4 EZQ MITZHH
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B3AA AxS MTTEH-S 7t wellol]l 10 uL? 718},
37C, 5% CO, #7100 427t 3 MTT7 S ==
stk Aleko] X3 WA E A ASHIL 2t welloll dimethyl
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Inc., Highland Park, St Louis, MD, USA)S ©]£-, 540 nm°]|
Al FBEE S

AEA T FRE

% of control = x 100

A BE2XL& SAS(ver. 12.0, Statistical Analysis System,
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Salmonella typhimurium TA98%} TA100< ©]-8-3}¢]
Ames testS 33+ A3+ Table 17 2o} SAHET9
B Edmo] HEEE TAR 7oA G5 F5E00A
icariin ol WE MA|THR FEEF KENM05 14.0 ul/mL,
KE9412 12.5 pl/mL, KE9408 10.7 uL/mLe] <=0]ar, of|gk-e
FZEE A= KE9412 13.0 pL/mL, KE9408 12.0 pL/mL,
KE9405 10.0 pl/mL2] £ © F Spontaneous 14.6 pl/mL3}

Z Apol7} §lATh TAI00 T % B4 FE55 KENM08
£ 301.5 pl/mL, KE9412 288.2 uL/mL, KE9405 287.0 u
L/mL, 9|§+& %5 KE9405 291.5 pl/mL, KE9408 287.7
uL/mL, KE9412 288.0 ul/mL=Z YEl Spontaneous 293.3
uL/mLY} Blaudted TA98 w0l A &} nb7 kA =2 & 2|0
£ Ho|x| ottt webA, jcariin kol WE AR TH 2
FEE52 TA9S % TAI00 #5F EFolA g7 A
Ztol| gty & wisle W& HY4o] & HslE Y
WA dora Eddoldde] gle ASE YEHt
(Table 1).

Table 1. Mutagenicity of Epimedium koreanum Nakai extract
against Salmonella typhimurium TA98 and TA100.

Samples Concentration (uL/mL)”

Strains TA%R TA100
Spontaneous 14.6:2.6' 2933£12.1°
KE9405 140£2.1" 287.0+18.4"
Water extract ~ KE9408 10.7£1.5" 3015217
KE%412 125+1.3" 288.2+13.8"
KE9405 10.0+2.2° 291.5+14.2"
Ethanol extract ~ KE9408 120£1.3' 287.7:22.3"
KE9412 13.0£2.1° 288.0£19.1°

"The data represent the meantSD of three determinations (p<0.05).

194 A& -& microsomal enzyme2] tHAIEA]
o] AL Yehll= ol o= A
3] &42 4 &= polycyclic aromatic
hydrocarbon?] benzo(a)pyrene (B(a)P)2 A-&-3Fo] 23S
310 ™, S pyphimurium TA9RY) that @ FZE3} ot
S FEEY FEAHoIYAL Fig. 19 YUY €<
FZ 5ol 4 KE9405} KE9408°] A& ¥ % 500 ul/mLol
A] inhibition®] 80%°]4S UEIAOH, A E%E 1000 1
L/mLol| A+ KE9405, KE9408, KE9412 E.5Fol A 90% ]
AN EHRES JERYUTHFig. 1A). e FEEAME
KE9408%} KE94127} A& F% 750 pul/mLol A <F 80%
AE9] JEAMlE YER A AlEF% 1000 pl/mLell
A& KE9405, KE9408, KE9412 R 5o|x] dF F5E3
R 2 A &0l 90% oS UEHA O H(Fig. 1B), €
F FEEY S FE2E BT NE 57 FEEE
EdWO] AAE(%)°] S7HHS YERNIS,. S ophimurium
TA100°] 3t G4 FEE7 et F552] =0l
AAL Fig. 20 JERITE 94 FEEME NEEE
750 uL/mLol| 4] KE9408% KE94120]4 E¢iwio] JA)|-&-0]
°F 80%= UEMNEO™, 1000 pL/mLolAE KE9405,
KE9408, KE9412 5ol 4 90% ©]4+C & icariin $HFo)
B2 AE7F 9 22 dAES YEAtHFig. 2A).
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Fig. 1. The antimutagenic effects of water extracts(A) and ethanol Fig. 3. The antimutagenic effects of water extracts(A) and ethanol
extracts(B) from Epimedium koreanum Nakai against B(a)P induced extracts(B) from Epimedium koreanum Nakai against 4NQO
Salmonella typhimurium TA98. induces Salmonella typhimurium TA9S.
(@ : KEX05, Ml : KEM03, A : KEMI). (@ : KE405, I : KE9408, A : KE412).
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Fig. 2. The antimutagenic effects of water extracts(A) and ethanol Fig. 4. The antimutagenic effects of water extracts(A) and ethanol
extracts(B) from Epimedium koreanum Nakai against B(a)P induced extracts(B) from Epimedium koreanum Nakai against 4NQO
Salmonella typhinmurium TA100. induced Salmonella typhimurium TA100.

(@ : KE9405, I : KE9408, A : KE%412). (@ : KE9405, I : KE9408, A : KE%412).
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Z7Hx717] wjEolgtal B s th21). Tognolini 5(22)
& MAFAZ(Epimedium  koreanium Nakai)©= icariin,
epimedoside A % quercetin 53 -2 A ELL T+
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Aelans i & 5 Qe drdgE Haso] o
(28-31). wEhA], B Aol M AATFREE S pphimurium
strain TA98 2 TA1000 W3t E<do]E FsiA] o,
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] AATFE2IE FEAHC TS TS o E Kol o]y
gk BT A7 EARES S8 AFAAEA &8 71X
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(Fig. 5A), &g FEFEM= I FEEY 2
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AATFRZRY] B A 2FE ST 29 B cellH T cell 27
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T cell Z5o A KE94057} th2ol vlsf 2z} 2274, 1.72
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THxo 2FE "I 750l Ae FE&AEE EZQU
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Fig. 5. The effect of the water extracts(A) and ethanol extracts(B)
from Epimedium koreanum Nakai on the growth of human B cell

(Rhamos).

(O : Control, 4 : KE9405, Il : KE9408, A : KE9412).
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Fig. 6. The effect of the water extracts(A) and ethanol extracts(B)
from Epimedium koreanum Nakai on the growth of human T cell

(Jurkat).

(O : Control, 4 : KE9405, H : KE9408, A : KE9412).
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Fig. 7. The cell growth of human B cell (Rhamos) cell line of water
extracts(A) and ethanol extracts(B) (500 pg/mL) from Epimedium

koreanum Nakai.
(O : Control, 4 :

KE9405, M : KE9408, A : KE9412).
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Fig. 8. The cell growth of human T cell (Jukat) cell line of water
extracts(A) and ethanol extracts(B) (500 pg/mL) from Epimedium

koreanum Nakai.

(O : Control, 4 : KE9405, Ml : KE9408, A : KE9412).
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