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Abstract: [Objective] A Cordyceps cicadae strain was isolated and identified in the wild and the anti-
hepatoma activity and components of its intracellular and extracellular polysaccharides were analyzed.
[Method] The wild Cordyceps cicadae was identified by morphological characteristics and ITS sequences.
Inhibitory activity on human hepatocell carcinoma cell HepG-2 and toxicity on human normal cell LO2 of
intracellular and extracellular polysaccharides from Cordyceps cicadae were compared by MTT assay and
wound healing assay. The components of intracellular and extracellular polysaccharides were analyzed by

HPLC and Gel Permeation Chromatography. [Result] The wild strain was identified as Cordyceps cicadae.
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Its intracellular and extracellular polysaccharides significantly inhibited the growth of HepG-2 cells (P<C
0.01) with IC;, of 3. 23 and 0. 45 mg/mL and cell migration rates of 38.72% and 24. 79 % ,respectively. It
indicated that extracellular polysaccharides possessed stronger anti-HepG-2 activity than intracellular poly-
saccharides. Both intercellular and extracellular polysaccharides had no obviously effects in 1.LO2 cells. Fur-
ther analysis showed that the content of galacturonic acid in extracellular polysaccharides was 23. 53 times
that in intracellular polysaccharides,and the molecular weight of extracellular polysaccharides was mainly
at 19.1—85.0 ku (94. 1%). Ribose only existed in intracellular polysaccharides. Relative contribution of
high molecular weight polysaccharides in intracellular polysaccharide (>>250. 0 ku) was higher than in ex-
tracellular polysaccharides. [Conclusion] The extracellular polysaccharides extracted from fermentation of
wild Cordyceps cicadae strain showed stronger anti-HepG-2 activity than intracellular polysaccharides,and

there were significant differences in composition and molecular weight distribution of intracellular and ex-

tracellular polysaccharides.
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AR T B T OERIE A AT IR S .

1.2.2 #MRAKRG>TFAEDFER (DEEHA
DNA M # U, B 3 R PR3 Rl T 0 s (19 PDA P4
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415 U/pl) 0.25 pL,dNTP (10 mmol/1)2 uL,
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FH &R g8 ik A, 51 A i A2 B8 B L (Hirsutella
sinensis) N ANEE A B ILK IR E A 1 000 1K, Ky 59
RG KR E A By AT SE 1 ) R T R AR R Y 43
JaE A
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Wi, ASHIF ST B A 2 AN RIS 4 3 b FE, S e
XU HEAE0 ) 7 ik BUOW A K HepG-2 41 i
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1.2.5 %43 LO2 mpaw Zal46m  ABFoEist
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HCI W 0. 5 mL BEAT H A, PR I0 A S5 4 B S8 05
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UE MR L U S L AT O 3% (HPLO) A3

(3) HPLC # il % . SHISEIDO Cy ¥ (4. 6
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B H 2R EAS T 220108 6 508 R ) Y - AR
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(F 1-C A5 1D 525 5 77 A K 43 AR A1
PR S R R (B 1-D) B 22 5 I S f R E
WL ZE 58 7% o 777 4t 45 4 104 A 5 35 40U 51 JE sk O
TR BN G5 A A0 S R (5T s 25 i 1 i A R L R
/N (3~10) pm X (1. 6~2.8) pum, fil T L RER
KR (E T-E—D. /8R. D EFHIES O B EH
FOP R X WA AE Cordyceps cicadae (Miq. ) Massee
B4R AE R A — 3
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Morphological observation of strain MF38 isolated from wild Cordyceps cicadae
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MN 128643 B #MF38 Strain MF38

0.050
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Fig. 2 Phylogenetic tree of strain MF38 from Cordyceps cicadae and other Cordyceps fungus based on ITS sequence

2.2 WMARSENRAERYE

2.2.1 MAFBmm¥aEreFen MK 3 AL
A LU HepG-2 4 i 4 BF5E X5 42, 40 LB 25
Ak b 5 A A L, WO T My 2 B (5
mg/mL) FHL A ZHE (5 mg/mL) (1) 9 40 i A5 H
B k2D T L 2 8 4 A B L I AE AR 2 R Y
PR T 20 M RS B PRI R A 22 9 X I O A i —
MIRETE . I MTT 145 0 22 5 XoF JH 96 40 it 185 B 1 5%

M L 25 R (I 4) K87 Bt A 22 W Joi o 4 2 ) 38 g
PR R S 2 M8 24 T LA AR Sl =5 e 400 A T 9 240 ) 39 B
(P<<0.01) . B AR 20 M 47 3% . H 2B T vk 2 5
mg/mL i A I A 2 e

H P& 4 3l ] — e i o B L M Sh 22 B 4L AT
A8 20 D ) A7 3 AR PN 22 Bl 2 AR (P <20, 01D L Jifg
SR A 2 M g 1Cs, fE 4 5 O 0. 45 R 3. 23
mg/mL, /R J 5 Z B ] HepG-2 21 1 34 7 16 15
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Fig. 3 Effect of polysaccharides of strain MF38 isolated from wild Cordyceps cicadae on HepG-2 cell morphology
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* % and # # indicated highly significant difference (P<C0.01)
compared with the control group and IPS group. The same below
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Fig. 4 Effect of polysaccharides of strain MF38 isolated
from wild Cordyceps cicadae on HepG-2 cell viability
2.2.2 s EmptgERYEw mE S-AT]
A5 0 h A3 AN HRA AR IR 24 h JFRIR Y
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B . 5 F B ALAH L 220 4H A0 40 M 5 5 ¥ A8 /D 4 i
A — 2 T R A8 Ak, R A R AR, ] 5 3]
SR A R BE i IR IR Sy X BE A > Py 22
MM A, dE— 25 (& 5-B) o] %, Xt 1R
2L 6L P 2 W LR A 2 20 40 1 T RS 0 R
66.81% ,38. 72 % F1 24. 79 % , i PN 224 4 1 4 JH £
TR R M A 2 1. 56 £, % 2 A W D % %
5 (P<C0.01), 3X B 7E A 07 o vk B R 2 R
A B A0 HepG-2 41 i (9 328 . B AN 2 05 i
il £ FH A ML 9 22 W B
2.3 HWHRESENSEER

Bl 6 FB, Z 0 RN 5 mg/mL) Xt LO2
21 M T 25 0 B R R L 40 R S 6 R B . AR
W% B, J6L PN R A0 22 0 4 0 AR i A TR R 4y O
93.05% F1 96.31% (| 7)., 5%t M40 2 [a] ¥ i %
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A. Cell wound healing assay(a—b. Control group;c—d. IPS group;e—{. EPS group) ; B. Cell migrating rate
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Fig. 5 Effect of polysaccharides of strain MF38 isolated from wild Cordyceps cicadae on HepG-2 cell migrating activity



1z

KUGRAE 45 1 T A o B %) 2 T8 X FC N PN M S 22 M T S 3 1 L AR 123

AL XA B 24 C A 2 M2
A. Control group;B. IPS group;C. EPS group

B 6 AR A B B B bk MIF38 228 X AT 4 T 25 1 5
Fig. 6 Effect of polysaccharides of strain MF38 isolated from wild Cordyceps cicadae on 1LO2 cell morphology

120

100

90 F A7 15 2%
Cell survival rate
— [ oo
= (=} [=}

(3%
(=]
T

Wl EZWA A WA

S 4L
Control IPS group EPS group
group

Kb 2 Treatment

P 7 WA R R ) B T bR MIF38 £ XS
N 40 B 5 3 B4 5 )
Fig. 7 Effect of polysaccharides of strain MF38 isolated
from wild Cordyceps cicadae on 1.O2 cell viability

2.4 HHRERANSHEMSENESRS TFRESH

SR LR 1 A 0 PR R 2 O SO 2 R
O3 F T S R R DA T R SR
PR AT TS R LR 1, 1 oR, Rk e gy
Z W EH 10 Pl O 2H B % 5 e e B T Oy
HPRE UM H R A BRI A R R
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BEER O UM ZH B, o PR BRI O 2 FLRE
W AN R A R R R R LB R R L S R LR
B BT RLACDRE R B . E— 2D X E R B, DN R A
K Lo HT R = LN 22 0 B R A M SRR 5 DR
it AT I 22 b TR SO R 2 R B 2 Y Y
o TSN 228, 4 i e H Ay 5. 45 Fn 1. 75 A%, ifi HoAth
7 RS B i AR T MO A 2 0 L 0 Ak 2 8 0 ok 2R
TSR H SR 2 U BT R A1 W | 3 250 0 TS R L AR
Ry ) L PN 2 Y 23.53,1. 70,1, 65,1. 49,
1.48,1.44 F1 1. 03 {5, X T, 2 Fh 20k 2l 240 A

2.4.1 Fapam ZHERNARRTZA R R DA R & i AR W i 25 5%
x1 MEEZHENEBARKRSE
Table 1 Monosaccharide composition and contents of intracellular and extracellular polysaccharides of
Cordyceps cicadae mg/kg
o i P 22 MishZHE o = o ; i N 22 0 fiL Ak 22 5
E? Miﬁ Intracellular Extracellular J;\f? Mﬁ*% Intracellular Extracellular
o onose polysaccharides  polysaccharides o onose polysaccharides  polysaccharides
1 H &P Man 336. 56 573.71 6 H B Gle 778.81 142. 82
2 ¥ B Rib 3.26 — 7 LB Gal 400. 58 660.13
3 2445 Rha 7.57 4.32 8 A Xyl 6.35 9.15
4 TR PEEERR GIcUA 75.15 111.24 9 Frf B A A Ara 3.53 5.26
5 R GalA 0.83 19.53 10 OBk Fuc 11.13 11.45
e — R AR,
Note: —means not detected.
2.4.2 T REeoA R GPCEXF 2 MEbE  FREBECNHET . 73 B8 U /N . 73 1 5t 2 53 A7 AH X

5y F BT d o3 A AT TR S5 R ISR 2. R 2
71N« WifL Ek R 6 PN R A 22 W 1 34 F T o (M) 43
Rk 3. 978 X 10" F1 3. 551 X 10" u, 4 # 4 B (M, /
M) 5020 1,466 Fil 1. 300, B 2 i 20 (9 5 15 43

BAE ET,

250 My Z2 0 5 1 B i o0 A 1905 b S5 R L
3. A 3 Ay L, W B Oy 28 Y o R
A AE 19. 1~85.0 ku( 5 76. 9%), Hk & 1E
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518 %

250. 1~2 200. 0 ku( /& 17. 3%) ; Wi fE & £ 8% 14 4 F
R T AR AE 19. 1~85. 0 ku, &5 M B 5 T
NZHE, XERW 2 MBS TFRERNHAESR

W 22 5, R BLAE I N 20 19 20 1 T 0 A A
I ELAE o 20 1 TR [ A 0 A TR AT 228 1 2y
F IR o A A R AR T R

R2 MARERAMEISENS TRE

Table 2 Molecular weight of intracellular and extracellular polysaccharides of Cordyceps cicadae

F fi

. M,/u M, /u M, /u M,/u M, /M,
Samples
My = Bl . 2.715X10* 1.995X10* 3.978 X 10* 3.836X10° 1. 466
Intracellular polysaccharides
i)
M5k = i 2.732X10* 1.947X10* 3.551X10* 7.758X10" 1. 300

Extracellular polysaccharides

T M. B39 00 7 Biht s My, W3 53 7 Bt s My, S0 T B s M, Z 350 7 R s M. /M. 2 iR 2

Note: M,. Number-average molecular weight; M. Peak-average molecular weight; M,,. Weight-average molecular mass; M,. Z-average mo-

lecular mass; M, /M,. Dispersion index.

R3 HETERAMBMESESTFRENSS

Table 3 Molecular weight distribution of intracellular and extracellular polysaccharides of Cordyceps cicadae %

i

11.8~19.0 ku 19.1~85.0 ku 85.1~250.0 ku 250.1~2 200. 0 ku
Samples
s EZ )
Intracellular polysaccharides N.a 76.9 5.8 17.3
N5t 2 bl 1 94.1 4.9 N. a

Extracellular polysaccharides

HE:N.a R .

Note: N. a neans no distribution.
30’
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i HepG-2 WG PE 7 HIAF7E 2 5 i — A Ik 30 2
T Z B AE P A R 5 A F R A B B — o 2
S HrP I 20 S 10 o B 4 L H Ay TR
HTESE T 250. 0 ku MM A 204, 5 17.3% 5 il
SN WE B W O FRELL AL, 4 F B A R A AR A
19. 1~85. 0 ku. (5 94. 1% ; Fb g & 88, B8 9 £ 0 v 48
HWE A R A 2 5. A5 %, i A Lo rh R 2K
HOpE CEFLRE TR E AR S E S TR 2
B v B A 22 0k ZUBE S R 119 7 A R A Y 2
23. 53 fi5 . FLIL AN 22 W5 11 53 - I 4 43 A 8 D 22
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