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Cytotoxicity and Antigenotoxic Effects of Cordyceps militaris Extracts
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Abstract

This study was performed to investigate the effects on the cytotoxicity and antigenotoxicity of Cordyceps
militaris exiracts on the human cancer cell lines. The ethanol extract and five fractions which were hexane,
chloroform, ethylacetate, butanol and aqueous werc screened for cytotoxicity on human lung carcinoma (A549),
human breast adenocarcinoma (MCF-7), human epitheloid carcinoma (HeLa), human fibrosarcoma (HT1080),
human hepatocellular carcinoma (Hep3B), human gastric carcinoma (KATOM) and chronic myelogenous leukemia
(K562) cells by SRB and MTT assays. The results showed that growth inhibition rates of the human cancer
cells in the presence of Cordyceps militaris were inhibited with increasing concentration of the extraci. The
ethanol extract from Cordyceps militaris had strong inhibitory effects in 1mg/mL treatment by SRB assay, showing
89.4%, 85.7%, 72.9% and 65.5% inhibition in HT1080, Hel.a, Hep3B and A549, respectively. The treatment of
1 mg/ml hexanc fraction by SRB assay had the strongest cytotoxicity with 97.0% on HT1080 followed by
MCF-7 (92.9%) and Hel.a (90.3%). The inhibition ratio on KATOIII by MTT assay was much higher in the butanol
(83.7%) and aqueous (80.4%) than in the ethanol extract (61.5%). And also, K562 showed similar tendency with
KATOIIL. The effects of Cordyceps militaris exiracts on the frequencies of micronucleated polychromatic
erythrocytes (MNPCEs) induced by N—methyl-N'—nitro— N—nitrosoguanidine(MNNG) were investigated in the
bone—marrow cells of ICR male mice. The amount of 10, 20, 40 and 80 mg/kg of cach extract were administered
to animals immediately after injection of MNNG, and the exposure time was 36 hours. Significant reductions
(p<0.05) with 39.7%, 52.7%, 71.4% and 83.9% were observed in the frequencies of MNPCE when 10, 20, 40 and
80 mg/kg of the hexane fraction of Cordyceps militaris extracts were given to the mice.
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Fig. 1. Growth inhibitory effects of Cordyceps militaris

ethanol extract on human cancer cell lines.
—@— A549, —O— MCF-7, ~a— Hela, —&— Hep3B, —8— HT1080



924 Ael - &4 -

o] 54 - Pz A

Table 1. Growth inhibitory effects of Cordyceps militaris fractions against the human cancer cell lines by SRB assay (unit : %M

C militaris Dose (mg/mL) Ab49 MCF-7 Hela HT1080 Hep3B
0.25 60.3+55" 544+16 85.1+34 924%14 66.9%35
Hexane fr 05 71.9£30 63.5+2.3 864124 97.8+1.2 943428
’ 075 73745 86.9+25 87832 97.3+07 954+338
1 784%5.0 929130 90.3£2.8 97.0£15 943%25
0.25 65.13.0 347%13 80.0£2.8 798118 64635
Chloroform fr 05 70.7+1.6 428+35 83.1*15 78.6+34 66.4+1.7
: 0.75 705E2.4 43.9+438 852+3.4 84.1%25 74821
1 68035 52.3%3.0 45L25 82.4+30 79.7+1.4
0.25 64.0£35 12.9+38 70.6£3.0 646135 69.2+1.8
Ethyl acetate fr 05 75.3%22 26.5+3.0 779L28 722430 749%20
: 0.75 780L2.8 582+4.0 782435 71220 75.1£2.0
1 788*15 65.6£3.5 741£25 73132 76.1+35
0.25 04£1.2 42+32 67325 56.9:£0.6 26.0%25
Butanol fr 05 13535 2BR8+28 713£18 69.1+2.8 53.7%25
. 0.75 384F18 20.3%30 732+34 79.9+30 55.1+3.0
1 478+09 421+45 774£28 91.0£2.0 58.3%35
0.2% 16.8+3.0 115+1.8 442+30 549£35 195£20
Aqueous fr 0.5 350£2.0 11.2%25 71R*2.8 781125 5R.8+25
s 0.75 47.1%35 379=+35 R1.7£2.4 832432 620%1.8
1 57.1%£17 54.1%32 86.1£15 91.0+2.3 60.3%£25

96 = (ODsw of positive control - ODsw of sample / ODsy of positive control) x 100.

“Mean value+SD (n=3).

ble 16|41 &} Z+o] AB49 Al Eo g 2HEE
A4 3% 29l 1 mg/mLE A7}4, ﬂ,d—
Aol B 25 FollA 78.4%54 78.8%9) =
Z B} MCF-7 A %9 4% 4 HE]@ | A1 A 2%
= 1 mg/mlell 4 92.9% % o} & 28 2R} 325 L AJAF
o A A7 e o). HeLagl HT1080 A2 7% 1 mg/
mLe] FXdA g2 FHE 70% o|Ate] =2 AA o
AEAE e on EF) #HAxxql 0.25 mg/mLolAE &l
A BE o) 85.1%9} 924% 2 71 T2 AAEAE By
3, Hep3B Al Z2] A-% 1 mg/mLe) ¥54 2e&b2s) B
FEEE AYsta 2 £EEo] 70% 14t A &3S
At g Fig. 2 47 A4 2HAE WRL6ESS o s}

™

100

80 r

60 r

40| —

Inhibition (%)
H

20 |

0.00 0.25 0.5 0.75 1

Dose (mg/mL)

Fig. 2. Growth inhibitory effects of Cordyceps militaris
ethanol extract on human liver embryo, WRL68.
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Fig. 3. Growth inhibitory effects of each fraction of Cor-
dyceps militaris ethanol extract on human gastric carcinormna
(KATOM).
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Fig_ 4. Growth inhibitory effects of each fraction of Cor-
dyceps militaris ethanol extract on human chronic myelo-
genous leukemia (K562).
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Fig. 5. Micronucleus induction of N-methyl-N’-nitro-N-
nitrosoguanidine (MNNG) in ICR male mice after exposure
36 hours with administration.
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Trig. 6. Suppression of N-mcthyl-N’-nitro-N-nitrosoguanidine
(MNNG, 150 mg/kg) induced micronucleated polychromatic
erylhrocyte (MNPCE) by single treatment of Cordyceps
militaris ethanol extract in bone-marrow cells of ICR male
mice.

Table 2. Suppression of MNNG induced micronucleated pol-
ychromatic erythrocyte by single treatment of each frac-
tions of Cordyceps militaris in bone marrow cells of ICR
male mice

N Dose MNPCEs/1000 cells Suppression”
Fractions (mg/kg)  Mean+SD" (%)
Negative control” 1305
Positive control” 112408

10 6.7£05° 40.1
20 53+ 0.4° h2.7
Hexane fr. A0 39+0.7" 714
80 2.8+05" 75.0
10 10.7+£05° 415

. _ 20 87104 223

Chloroform fr. 40 67506 402
80 42403 625
10 8707 22.3
20 6.3X0.8° 393

Ethy
thyl acetate fr. 40 4705 53.0
20 37+0.8° 67.0
10 8205 2%6.8
20 6.3+05" 43.8
Butanol fr. 40 57403 49.1
80 31£0.3° 723
10 10.3£0.3° 89
20 83+04" 25.9
Acqueous fr. 40 70406 375
80 48405 57.1

}’Each point represents the mean*3D of 6 mice (p<0.03).
¥100-[MNPCEs of sample/MNPCEs of positive control X 100].
“Distilled water (0.2 mL/25 g).

! N-methyl-N"-nitro-N-nitrosoguanidine (150 mg/kg, LP.).

actomannan(24)¢] v} cordycepin(25) 5] &&A gler} o]

3ol thE w178 4R S5 WHA T QT AFelth o] F

Auol B4 gals Ba) 2ok £ Aoz elhd e
2 RuEZ 9o B AFdAT elylme] F354 o
AEZFAE o] 5 Aya v=) 2 o} il A4z =il o
el Ao g FAE ) 3F o] & ARl g A H AT
A 75 gt Aekide] gdaogd ez A5
[} [«13
I =
7+E A o o) 8k W) 7] 5852 (Cordyceps militaris)
222 9 B3 5o AExEdE FEstr] Y] gARE

AB549, MCF~-7, HeLa, HT1080, Hep3B, KATOMI ¥ K562%&
ol &-3beiwh 1 A}, SRB assaye 9% 1 mg/mLe] of g2
225 X224 HTI080, HeLa, Hep3B 28] 12 AS49%E 4
7} 89.4%, 85.7%, 72.9% 2.8 31 65.5%62] o A| &7}-F el
olth. MCF7, Hela 28] 7 HT1080 Al £9] #-$= 4t &
% 2 1 mg/mL S =) A 27 92.9%, 90.3% 2] 3 97.0% =

oE EEEY) eﬂxﬁl & JA Z3EF Feldich KATO

M Azl eHat A mie 1 mg/mL 5 04 Al L e E

9] A8 615%F Ky S F T3 EellA #aF 83.7%
9} 80.4% 2 i H2 oA RHE 1921:1 K562 #| ol o3k
Algo] A EFE ofghe 251 mg/ml)e] 60.5%2] o
A& A Bkl 22 oA o E ol H e B, Ruhg
2 slal 28 Bel A= zhat 88.6%, 80.6% H 756/1 Fo
AAEAE Rk W7 B3R dEE FEEY &
AR AAFAE oAz Te 11.210.80 #1310, 20,
40, 80 mg/kg] F=o)A 105208, 83105, 784103, 37=
062 87, 259, 30.4 78] 7 67.0%2] 84 JALDE
el el =ik Zzhe] 2H Fof e LA oA B
&4 &4 24 (MNNG: 150 mg/kg, LP)gE Fo33 oA dl =
ol BlE4] A2 E=E-E 10, 20, 40, 80 mg/kg A Bl etgE
7% T A8 B 80 mg/kgol A T, ol otA o)
E E gz 82 E £HEe] 27 31103, 37206,
42103, 4810322 72.3%, 67.0%, 63.09% L3 T 57.1%2]
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