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[(WE] B ATEE T 2034, 3B 7 S0 20, 6 0 om 16 75 . Ak R AP L I E T A
BT S LB, UG 3R B R KRG K562 41 (40 B2 8.0 x 10°/L) T 96 fFLAR 4 B A 22 1 3L 4% 2 Wi vl BE
0,5,10,20,40,80,100 mg-L™" 4} 3% 5% 12,24 48,72 h fG AN B E & 3 ¥k, 2R H MTT Lok, #6022 91 3L 26 2 8530 ) KS62
20 36 1 SR Al B D R BN M R L VK T R L WS AR S AN R T, SR I EF T 2R W b AR AR B B
W2 AR 3T R aE . 2 FLEE WA — & 0PI R 1 P, 22 0 2L 200 o B B, o 4R R L R
100 mg-L~" AR W N 72 h B, 35 B 5 R B 1R Jy 88.2% . £+ 3L 75 2842 vE K562 41 i U8 1= A4 3 14 8 5% LA & DNA
ladder $EAT T 30 UE , K B0 2 1 FL 2% 2 0 02 25 96 20 R 080 T, 200 IO 25004, 3o 8 W 35 k20 | () B B T AR IR Y DNA ladder, 3F
BB 2t Fah 2 AR S I, - A B £ 1Y DNA ladder, J55 T AUMIH T2, G538 : 2 7H 2L 40 o7 V5 S — Fls 76 19 & F 7 A 245 T TA
& FIH o
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Artificial Cultivation of Lactarius volemus and
Their Inhibitory Effect on Tumor Cells
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[ Abstract | Objective: Artificial cultivation and anti-tumor effects of polysaccharides extracted from the
fruit bodies of Lactarius volemus were studied. Method: The polysaccharides of L. wolemus were extracted with
boiling water. The proliferation inhibition of L. wolemus polysaccharides on K562 cells was adopted by 4, 5-
dimethylthiazo (-2-yl) -2, 5-diphenyl-tetrazolium bromide ( MTT) method. The tumor apoptosis was investigated
by scanning electron microscope ( SEM ) and agarose gel electrophoresis. Result: Artificial cultivation of L.
volemus was achieved successfully. The growth of L. wolemus mycelium was stimulated by carrots and pine roots,
and the fruiting bodies were obtained in the third year. Polysaccharides of L. volemus had some anti-tumor activity
which inhibition effect was strengthened significantly with increasing polysaccharides concentration. The maximum
inhibition rate was reached at 88.2% with concentration of L. volemus polysaccharides at 100 mg +L " after 72 h.
We found L. wvolemus polysaccharides promoted K562 tumor cells apoptosis that cell morphology contraction,
significant reduction in microvilli by SEM. Meanwhile DNA ladder was appeared by agarose gel electrophoresis,
which strength enhanced with increasing concentration of L. wvolemus polysaccharides. Conclusion: L. wvolemus
may be a potential source for medicinal and edible mushrooms.

[ Key words ] Lactarius volemus ; polysaccharides; artificial cultivation; tumor cells
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BF A 220 LA SR AR R A R T
BOLE EERAN S E Y, TRk A
TR ALK B PO L PR S A e )
BT R HLA AR T S M (A U 5 B A L 25
W o AR W 201 2L as 20 1 HUY X R S-180
L LGB K HA bl . AR Soxt 20 SL A
(9 N YR DA K - 52 A Z2 8 4 HCH 6T 14 165 fieb 983 240
Ml K562 A K4 il 52 e AT T W) 2B R, S I & A
FH 2t FL a4 HEAR A
1 #e
L1 ARk IS 240 A bk K562 (R at R K
P AEY A E R .

L2 0 5EF R4 mus (bu M bZEE 49 T
FEAT BT PR | L 4t 121112) , RPMI-1640 15 57 5k
(TInvitrogen 7y &), it 5 785914 ) , 4 4 Wk W ( MTT)
(FLUCA 7)) ,CO, ¥5 546 ( Big WA ], i
TAEG (LY —FE i A RAR) , FAfiE T
% (SEM) ( H A H 37 /A H] S-3000N %)
1.3 zZ4Y L2 A T4E Lactarius volemus Fr. 52K
T 2012 4F 8 H R A SN ARSI T IR, 2 B m IR
VI 31 272 e XS Ly )l 2B 4% 2 5 S 220 FL Ak o
2 AFiE
2.1 A AN TERFRERRE ®EH T
I ~ VAR B RS REC ). B 12 E 2K 200 g,
A N 300 g, FAMR 300 g, VEZ 200 g, F-4k 500 g, -5
2000 g, —ZERRIK KB s [T £K 200 g, 8% b
300 g, FAAR 300 g, V47 200 g, F-%E 500 g, + 52 000
g, — 1 50% 2 & R APk ) 10 : £ oK 200 g,
# 200 g, #AKR 200 g, V2L 200 g, 745 500 g, + &
2000 g, — SR K K% R IV: £ 2K 200 ¢, 8% b
200 g, FAAR 200 g, V47 200 g, F-%E 500 g, + 52 000
g,— 1 50% L2 Rl {BIERF; V. oK 200 g,
# 1300 g, #AMR 300 g, 2L 200 g, F-4k 500 g, B
1500 g, ~ XK RKRER. ¥ 1 ~ VFEEFR,
MAPRZE 20 ¢, 246 S ¢, M B 1000 1545 1], pH 6. 0,
D QIR P L A N AR U i 9% i BN
FESIBEA L RFE R 1000 £5 B B 7k rp W0 E 1R,
B 22 5053 WAl o 8 R B 352 BHE B £ TR 2 AR
FORERMRIEA N 8 em, E 1
2.2 ZIPILaE 2 RERE 20 2 R, R
FHPOK R SR E I K 2. IR — e st T2
EH 1Y 22 FLAk AR S B IS I 40 A5 7K, 90 C 4
2 h,BEUL2 R, G 5% =R LMRUTTEEH , 1
T WG BB €6 b B S DEAE-2F 4 2 52 R 2T, 3 4%
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WCSE BRI , AR B B R T I 8 20 & f . 2B
BN 2.2% A JE R 8T. 5% .
2.3 XF K562 4ff g 14 58 A 5% i KS62 4if g 78 &
10% /N4 L3 /9 RPMI-1640 $% 57 3 8 M85 57 |, B
Ab T 0 B2 K 3T Y K562 4 i 855 3% 1E 47 18 5l 40 1 2
U AL B R 8.0 x 10° /L, XTHRZH . WML, £
THELEE AL  AE 96 FLAR I IR R P in A 2T EL
Tk 22 Ml (2o Mk ¥ 43 ok 0,5,10,20,40,80, 100
mg-L7") o 4% SR 12,24 ,48,72 h, % ] MTT [t
ok e 2 7 FL A% 2 M ] K562 fif 3 20 i % o
AT 3 WK, WAEIE R 570 nm WOGEE (A) £
TN [) 22 0 e B A FEAS [v) st () ok 240 i 256 9 79 5% Wl
e RN B 20T 8 40 A AR A ] 23

A A KA 3R = (1 - SCE AL 3 A/ R AL E 3 A)

x 100%

2.4 T K562 UM oA M ER B B K
WY K562 4 M EAT /0l 5 95, S 41 . In A £ 5L
75 ZE T R 100 mg- L0 X HRA . B B EE 3%,
FEREFR 48 h HUKE % 4% Z R W 1 h, i infe
RER L M BB S8R, R
10 kV,
2.5 ZIMeUHT: DNA BUIEHEEER Bk BOS EUE K
W1 K562 41, B2 Fp T 96 FLAR h 35 3%, A £ 7 3L
T R E R 0,5,20,40,60,100 mg- L', 4b
#48 h J5 ,#% DNA ladder £ B 57 & i B 5 £ B
DNA . H 0. 8% S JE M 5E i f Uk , WL %% B o
3 £R55H
3.1 ZHIAWALTES K1 ~ VAR X
HeRfAIL 1557 B W it 78 A2 AR TR A AR IS R B Ry
10 em B #5505 R 7 BRI g L LR 1,
ATVE W EOGT I, VAESS 1,2 45 R 20 Al g i 24
KRB B 3 R 2, BA B AR i
a2 BT V il ah b AR S b AR T
B PR 22 A K, b O AR 26 0 T g S B 20T e
P 22K TG AT, VN BE AR K 29T Zas , nT e i T
ZWAREW T 2 I HLERNRE

ZATFLEE N A W T SRR I 1, 7 SR
SRR, Wie AR 4 ~ 12 em, 2 R 2EBROE , 38
it B FER GO L4 a, g NE. HitH
LU N VR P < - S RN s P A G R A ]
W3 ~8 em, #l 1.2 ~3 em, 5 B #EJE , 2 Mot
W, F N SE O .
3.2 ZytELaE 20 & Mo K562 4 it 3 56 52 i

iH ot oK IR R, X 20 FL a1 2 R I, 4l ik,



WI5ia , 45 2 Lk N TROE R R I 1 R

F1 FEBEAXETIIEHESHH

i =/ g
He K B[R]
B g7 1 fic A 11 fic A 1 fic i IV fic s V
o TAE 0 0 0 0 0
o AR 200 0 100 0 100
o5 AT 300 0 150 0 100

FH 2R B - 8 7 0 2 T A o 20 2 f, it A 40
iR 87.5% R AF R B MTT a3k X AN [ v i
M2 H S s 2 WE T K562 i), i 2 i,
A FHAH [R] B[R] B, X5 248 B 1) 26 K B A [ R B Y
TR, 220 3L 4 22 0 vie 8 B vy, 4100 i 4 B fl 3%
BEHEMEZESR P<0.05, 7EF—ZHWWET ,EEE
FHE[R]AE 4, % 48 41 ] 7 I3 0, 22 5% B e it 2
H X (P<0.05), MZ i34k 2 8 i &k oh60 ~
100 mg- L™"B}, ¢ 48 h Ml SRR fE Y 2 i A aE £
B W < 60 mg - L7'BF, 72 h i) A 4

B1 Zitz#mE(A,B. EHE;C.EEHE;D. HHEHE)

MLk 2B R 100 mg - L1 VR TR ]
T2 ik, 38 B R K A0 R (88.2% ) o

F2 StIAESEMAELEFNE K562 MEEEKN N (2 +s,n=3)

v B A it 384 5 410 1] 2/ %

/mg-1.7! 12 h 24 h 36 h 48 h 72 h
0 — — — — -
5 2.0+0.1 2.1+0.1 2.3+0.1 2.8+0.1 4.120.1
10 3.5:1.0 4.4x1.2 5.2x1.2 5.8x1.2 7.2:1.2
20 10.1+1.3 15.3+1.3 18.2£1.5 23.5+1.4 30.6+1.4
40 18.2+1.4 22.2:1.6 29.6+1.6 35.7+1.6 40.5+1.6
60 20.1=1.4 23.6+1.6 35.3+1.7 40.2£1.7 55.3+1.7
80 25.6+1.5 28.4+1.7 40.4£1.8 60.3 +1.9 70.1+2.2
100 30.3+1.6 34.5+1.7 60.2+1.8 87.6+2.0 88.2+2.3

3.3 I LA SIS K562 40 M 47 v B 45
FYLEE TR s R B LS OE H K562 4il i, AN 7E
100 mg- L™ Z 3T FL 4% Z #E4b 21 48 h J5 19 K562 4
JiL, R BAEARAE R B T, IR B 3R Y K562 41 il
Z R A5 22, /0 B 40 M I8 T T R A B RE R
(B 2A) s M AE B A B B BE N, 3Rl A OG T,
A M E BNk 2R (B 2B) . X4 H 100
mg- L' 2 FL 05 2 HEAb B 48 h 5 W8S, TEARAS 4 4
SO N o T A B R e A U R e
20)  ERE BB T W (E 2D),, 4 ik 4,
R W e A RANRER IR T/ME

3.4 JHT-AUAEM DNA Wid 2ot plak 20
JE40,5,20,40,60,100 mg- L~ &b B ifi # K562 41
ffl,48 hj5 i) DNA % i i vk 45 B an &l 3 iR, 25 1
(0 mg-L~") 4b P i KS62 40 i, & DNA KB I &5 4

(DNA ladder) B, A P T AL, X 5
MTT 2 fa i 22, DA S s I AR & s 85 RS
mg- L~ 2t Lk 22 0 4 B B9 KS62 20 i, B W]
() DNA B2 5545 30, X 0] B8 22 7 7Lk 22 0 7] i 4
NG JE DA 200 W7 A PR T 5 2 20 L A 2 b I i
e 5k 20,40,60,100 mg-L~" 4B 48 h J5, 77 A= g
R DNA ladder, ¥ B % K, 7= 42 19 DNA ladder 4%
R I, 100 BT e R A LR T
4 itig

2T IV IR, S R LB R RS
WA BRAR W T ax BB W R 136, 22 1 e A A AR TR
R T AR, SR 8BRS C R,
AR SR FH TR AR A VRS ] B8 e B A7) 45, i) N 8
EREZUER N NN /N YN R4 R S i B
Tras s, A IE & 2 Ui T T RS LAl
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A,B. IE# K562 4 ff1;C,D. £t 74k £ 45431 K562 4l i
E2 100 mg-L '3 EsELnE
K562 #0fE 48 h Ry H LA LB

5,20,40,60,100,0 43 £ 1 7L 45 2 48 R i W (mg-L7")
B3 ARRESTAFESELE
K562 401 48 h 5 DNA ladder i i 3%k

L7 s 7 A T N I A i A Bl R G
IR, JHC A 0 A i S L 200 84 B 2K 4, T 3 SR
W AN R AR 0 T I AR O T A S B
T8 25 WA FHBIL ) A BIF S 48 8 B8 3 4 SR AT R
M E G s . HAT, BP0 R, 2R U 258
PEAT T HE ST, R Y R E S BT R 25 ) F 5 A
AU o BRI 2 T L T O AORL 22, o A
ST KS62 4 M i P i FEAT A5, S5 R A B, 2
T3l o 20 HA — 5 B PR 1, f A R )
ik 88. 2% , WA M 2271 L 1 20 W vk B2 4 384 o R
F I 8] £ S 4 200 J0 1 5 40 3 B I o A 29t AL
1t 22 8 2 00 ) 100 200 N G ) R 9K 25 W, A TR AT
FE A ELAN R 9 1 PR L FH IS
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Fh A PN A0 DR ER ik 2 14 200 A A 1 B TR T
SECW AN T R O A M T il R A Y
RNRZ — R IER AT S RS . 25k 28
P2 2E 1M 68 KS62 41 fig 94 T, LA 49 i i1 %5 DL & DNA
ladder JE47 T 50, & B 2 it 3L 45 22 0 £ 2 6 40 i
P, [l BT RFAE TR B DNA ladder, I H % £
Tl s Z R S, 7 AR 2 19 DNA ladder, 5 &
TUREI T MR T FL s RSN B AT B R
Tk, AL i 1o Bt — 2P0, JEAEAR N 9080 22 32 3]
FoAty 5 A S 2 SR I 25 B AR AP R IR I M S5
ERAT WA — I OO, IRl o O 2 R AR b
256 el PRATE TS K I 36 7 bR vh i B AT, LA g
TF A FE25 I fEL
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