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Comparison of antitumor effect of extracts in cultivated Cordyceps sinensis
fungus HK-1 and natural Cordyceps sinensis
ZHANG Qiao-xia'?, LEUNG Po-hong?, WU Jian-yong?, HU Zong-ding'
(1. College of Chemical Engineering, Tianjin University, Tianjin 300072, China; 2. Department of Applied Biology
and Chemical Technology, Hong Kong Polytechnic University, Hong Kong, China) ’

Abstract: Objective To compare the antitumor effects and chemical components of the extracts in
cultivated Cordyceps sinensis (Cs) fungus HK-1 and natural Cs. Methods The cultivated Cs fungus HK-1
and natural Cs were extracted with petroleum ether (PE), ethyl acetate (EtOAc), ethanol (EtOH), and
water. The cytotoxicity of all the extracts was observed with MTT assay on breast cancer cell line MCF-7,
mouse melanoma cell line B16, human premyelocytic leukemia cell line HL-60, and human hepatocellular
carcinoma cell line Hep G2. The antitumor activity in vive of the extract was further studied with animal
model. The chemical constituents in the extracts were analyzed by HPLC. Results All of the extracts
from the cultivated Cs fungus HK-1 had much stronger cytotoxicity on B16 than those from natural Cs,
and the EtOAc extract had the most potent activity. The activity of EtOAc extract from the cultivated Cs
fungus HK-1 was more potent than that from natural Cs on all the four cancer cell lines. EtOAc extract
from the cultivated Cs fungus HK-1 also can inhibit the growth of tumor in vivo. Chemical components of
all extracts were analyzed and ergosterol and adenosine were found to be potential compounds. Cenclusion
The cultivated Cs fungus HK-1 has stronger antitumor activity than natural Cs and is a potential source of
antitumor compounds.
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HARRERD EERNTERECHELEREZ
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BPAAALREEX-RAZRAGARENER
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EFURATIHELHEENTEFEZ -, &%
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ARRAERAHTH IR, BITATLRENHR
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1 ¥R5H%E
1.1 FERASNS  XRALARERTHRINTA
BHE MEENALRES BN RER HK-1,H
CABI Bioscience (Egham, Surrey, % H) % &,
RPMI 1640 #F FIfs 4 M (Gibco 2 ®D;MTT
(Sigma 2 7)) ; HAbKH KN 43 74k . Fluostar galaxy
Mit7i (BMG /A &) ;Hewlett Packard series 1050
B MRS, B A H s L—7100 ®E ,DAD &
]3¢ ,HP Chem Station {833k .
1.2 BBk RIBB B & R R
H B HK-1 #F# T PDA BE{kiEFHE,25 C Hi5F
3. RIGEEMTEEA 200 mL BIKERE (HEH
40 /L. BB M 10 g/L . EBEfE 8 3 g/L.MgSO,
0.5 g/L.KH,PO, 1 g/L) # 1 000 mL =M+,
HELE (200 r/min,25 C) L33 7d. B,
HE2k,50 C BETTREEE. BEFNEZ
ARMEXALELFBEE KKBOME. BRZ
B ZMERTFTHER 24 h, B A 100 C KRR
3h, i BBRERFEHEE, B R ER HK-1
MEABERRRY .
1.3 ZMuIEsE: AFLRB A MCF-7. pRBRE R
A B16. AP 48 Hep G2 FIKAITE 880 1L
548 HL-60 ¥ B T ATCC (Rockville, MD),
4 10% Ba4 MR RPMI 1640 3%, F 37
C. & 5% CO KM BERAFEAER.
1.4 MTT Bk B HERBAMK, U 2X
10*/mL T 96 FLEEFERF . B 100 pL. X+
HRLEHRE LRANFISEMEB HRLE. L
BRI K SR B, & B K 4 B 200.100,50,25
pg/mL, B 37 C.& 5% CO. /KM i BE 148 4t
Stk 48 h F.BILMAREBREN 1 mg/mL
MTT ZE¥ 50 pl, 4k4EHE 3% 4 h, Lh 600X g Bl §
min, & 3% W, HFL WA 100 gL DMSO, 7E 570
nm AW ERKE (A H., HEARERME R,
MEE = (Aym—Axw)/ (Ayg—Azg) X100%

1.5 FeEHRME KRR C57BL/6 /MR (.2 A
WOWFE—-FEEXFFHYPL.E8RDRKEAM
sc HAMEFI/NRBE KR Bl6 41 2X 104 #
Fh iR E S 2 RITHGIRTT . HerrE/NBEEDL A B 3
SRR CEFRERK) ; BRE X B4 R BE BRI, 50
mg/kg); A 754 (B HK-1 BER R, 50
mg/kg), B4 8 R. FiA/MR& ip A% 27d, LK
SEu L BB A /MR M RRE TR R,
MEE=CIRAMBEFYRE - RLGHAMBE TR
) /% B4 B - 39 R B X 100%
1.6 REYhE f i BRI E 2 A A
JiR SR B R RO M L SR W E . A3 15 Alltech
Econosphere C3(250 mm X 4. 6 mm, 5 pm); {i3h
B RS mmol/L BB _ AW AHRE: 10
mL /min; FRE R 20 pL; HEIR:25 CiRMB K. %
8B 282 nm 1 210 nm; JRF A 260 nm,
1.7 Sl EabE BB o+ BRT ¢ BE.
2 &R
2.1 HBEYT Ble PRAKKMHER. L&
B HK-1 MR AR M A ME BB B 2R KR
Bt/ BB 6 K BRI 40 Bl6 AR EAERI R
B 1, RERVHEFMNRERH HK-1 57 M35 T
BAFRRASE, HEE HK-1 # 4 ERYER
B E R 100 pg/mL,fEFETE A 48 h &M T X
B16 By KM RYE 50% UL, LA 2, MAHR
4T RARELERY M EH RABRTHEH
HK-1 &R B B Ml 2, 2 X R d 3 Z i fik
BE Y oW H R B, BRI R
21.6%,M/AKBERY X Ble TMHEH. REH
HK-1 4 HERY+, BRZEERYEERR, &
FREWE N 100 pg/mL,fEAETE R 48 h KHET,
5t B16 4015 A0 M R K 92. 7%, W7EAH R &
T, KR B RERR Z B R B R I 200K 56.5% .
2.2 REMR ZEEHRBU R IR 40 Bk AR 4 B 0 AR
i« % 0 B R A S PR 2 4R R A %o At b 8 4 A
0 40 e 2 VE R AT — B R, B SRR B X MCF-
7.Hep G2 %1 HL-60 ¥4 M4 %, A H # HK-
| EMZEERRYNAREEALRARERRL
BB ERER., WA 3.
2.3 HMEEHK-1 BRZEERYHEATREE
F . &% C57BL/6 NRAEEME 7~10d ALK
LR RINE 100% . 253 27d ip HEHRT, HE
B HK-1 8580 2 B 3R 50U 4 40 18 0 4 P g A K R BE
B S8, RN 47. 98%, i B BT HK-1 B
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Fig. 1 Growth inhibition of Cs fungus HK-1 (A) and natural Cs (B) extracts on B16 cells

at different concentration treated for 48 h in vitro (x+s, n=3)
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Fig. 2 Comparison of growth inhibition of Cs fungus
HK-1 and natural Cs (100 pg/mL) extracts
on B16 cells treated for 48 h (x+s, n=3)
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Fig.3 Cytotoxicity of EtOAc extract from Cs fungus
HK-1 and natural Cs (100 yg/mL) on cancer
cell lines in vitro treated for 48 h (xts, n=3)

MZERBYEAHBHMmEREE-. RE 1.

2.4 MER HK-1 5XARERBRY R H
g 5 B E HK-1 XA R ERRY N ERL
FRAMT LB ERENEAEBAERER
HK-1 B Z BRI i B B 2 5 T HAbJLFH 2
B (% 2), 5 REH HK-1 BR CERERD 5
RIEHETHMBRRYMER -8 B¥H HK-1
BREMPBRHNER T RRALFRRY . BRRL
BERERIYETZEERY (k2. EHAHELE
HK-1 BRRAFERBY P HREMBBER,

1 HEY HK-1 BRZERRYEEAN
MBER Gts, n=8)
Table 1 Antitumor effect of Cs fungus HK-1

EtOAc extract in vivo (x£s, n=8)

53 ?Fli/i HE/g - na%/
(mgekg™!) LRFH LRRE %
BE - 21.1041. 14 27.22%4.51 7.6742.95 -~
PR 50 21.52+1.37 20.84+1.87 0.2140.12" * 97.26
HEE HK-1 50 21.264+1.58 24.47+2.56 3.994+2.11* 47.98

SERARE. P<0.05 **P<0.01
*P<0.05 ** P<0.01 vs model group
F2 HEHHK- 1 RAARERNYNEHER
METHRRASE Gts, n=3)
Table 2 Content of ergosterol and adenosine

in extracts from Cs fungus HK-1

and natural Cs (x+s, n=3)

o ERHME/ (uge g BE/(egeg™®
HBEHK-1  KRMHE HEBHK-1 KRGA
LMEE 101443 49.8 - - -
RMZE 4331.04464.8 12.6%4.9 428.5+55.2 -
¥ 54,5+ 21.4 23.5+6.8  1461.5422.3 440.5+13.8
X 54.14 19.5 - 401.449.4  514.2422.4
3 itig

(o 2 0 B E R M & B BB B A
He L, FBEABMHKT 0.01%, A LR B E
# HK-1 &RH 0. 04 %, T K F KR MEM
ot . R R LA 2 R R AR MO A K, IR B R
2 V0 LR 45 W 9 B BB % EL X IE AR AR B
HWHAE AT X R RV A K E R A BOA N
R A3 ZAAFHO I REEERLR R
BB BRI P RE R BET LBER
P, (R R REHERR R R A B HK-1 oA
YR R RE . 1 250 BT MR AF R B o
15 OB R ELA R R B O AR A (A
R R A B o A T B A A LB RS P
BAEY" . NRES)EREBELEYEREE
AMEEHNERELRANMBEEN —KER
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b &4, Bok % M 2B th 4 B Bl 40 % £ 155 Bt
S04k 0 BT LA ) i 0 55 3% 9 K562, Jurkat, WM-
1341 . HL-60 #1 RPMI-8226 i 9 40 ff iy 4 K02,
Yang % M KA B 25 oh 43 B Bl iy — b 85§ R AL B
HI-A TS A REBARGE K, AES
HET0, ERBRT, &£ A 8BRS HIRR
Y H R R E M R A B T S R
MR IE A — B RN E A MR AR R
# HK-1 BERR 2 RS U P 1L B 9 R4«

A S B 3 1 B HK-1 R SR SRR
Y S 80 1 B B L 52 0 35 4 308 6 K A P R 1
FOBFSCE B L B HK-1 B MR 2 BG4 A 2L A Bl
WY, B R R R EEH IR, B, HE R HK-
| T RE R ERA KBSk, B, Rig
NEBERERANEERE L, AT RFKHHE
PR W K 4Rt B0 LA T R R M
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$ E.BH WRELEEMHREIEREF-o«(TNF-0)%F HeLa FME T caspase-8 IEIH W, FiE X
R m AR AT, 3% R X AW % caspase-8 1%, Western blot K Jlf caspase-8 MR E XK. 4
8 FHFE 5.10.20 mg/L) WEHAAMEFIERET-« ChTNF-o, 100 pg/L) FEFH HeLa AR[T-HELF
B EIER (P<<0.01), BRIBRME R REF K (5.10.20 mg/L) Xf rhTNF-a (100 pg/L) FEF K HeLa 41M
caspase-8 WEILIYE BEMHER (P<<0.01), EFMBEBER FEFE (5.10,20 mg/L) 3} HeLa 4HM caspase-
SHRELEXABEM. G BEEFEMH TNF-« 5 Hela MMH T 5 HIPH caspase-8 HA XK.
XRA.FEHEFLE; MBEHFIEHEF-« (TNF-0); Hela 4; HMAET; caspase-8
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