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Isolation of endophytic fungi from Panax ginseng and their antifungal and antitumor activities in vitro
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[ABSTRACT] Objective: To isolate endophytic fungi from Panax ginseng and study their antifungal and antitumor activities.
Methods : Endophytic fungi were isolated from 5-year-old garden ginseng and 15-year-old transplanted ginseng. The antifungal
active endophytes were screened with Pyricularia oryzae P-2b model using mircodilution method, and the activities of
endophytes against pathogenic fungi were tested in vitro. The antitumor activities of the endophytes were examined by MTT
method in vitro. Results; Sixteen (33. 3%) of the 48 endophytic fungi fully suppressed the activity of P. oryzae P-2b; 11
(22.9%) colonies showed satisfactory antifungal activities against Candida albicans, Cryptococcus neo formans, Trichophyton
rubrum, and Aspergillus fumigatus; and 5 (10.4%) colonies showed satisfactory antitumor activities against tumor cell lines
MKN45, LOVO, HepG2, and HL-60. Among the bioactive colonies, Yuan-25 showed best antifungal activity, with its MICg,
aganinst Trichophyton rubrum being 4 mg/L., which was similar to that of fluconazole. Yuan-27 showed the best antitumor
activity, with its IC;, similar to that of doxorubicin. Conclusion: Isolated endophytic fungi of Panax ginseng has antifungal and
antitumor activities and is worth further exploring.
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1.1 H& 25T 2007 4F 6 AR B S AE TN
BB TR R R 2R B B E B BT A
BUEENSFELERSM I EEBILS . RTAN
Panax ginseng C. A. Meyer,

1.2 Wk E@mBAk FIE® (Pyricularia oryzae
P-2b) 35 T H R KSR AE WL F 5 5 T AW
FHWME R A& E (Candida albicans) i E
B3R B (Cryptococcus neo formans) . 21 {6 T M B
(Trichophyton rubrum) 2 {0 M 5 # (Aspergillus
fumigatus) H5 7B RF K E R 2 H = 24t
B A0 (MKIN45) | 38 40 i CLOVOD | - 40 i
(HepG2) . FI L35 40 il (HL-60) H1 58 41 K22 24
2 B 2 B 2R U = AR,

1.3 ¥ #AARZ KRR PDARIFR (LT, HH
B s KN K 72 3 [(NH,), SO, , KH, PO, , MgSO, -+
7H,0,Ca(NO;), » 4H, 0, MnSO, « H,0,FeSO, *
TH. O, FEBE ;£ [K B 578 3 (FeSO, , NaNO; , NaCl,
MgSO, . KH, PO, . FEME 5 5% [CHE 55 3 (R R, 2 %F
B s PY #5597 5 (KH, PO, . MgSO, « 7H, O, & [ ik,
P RE Ry, R A W) 5 ECRR A B R AL (D R A B
HEFE) ; SDA K 3R 3 (A& K., H A . 4 W
YEPD Hi 5 (A5 2 B RHIRE AR AR
RPMI 1640 K5 3% # (RPMI 1640, NaHCO, , 1 1 mf
W) .

1.4 & XA E5ME FHEEME (ketoconazole) | FH B
& (fluconazole) , 2 % H A (doxorubicin) ) i1 58 — ZE 2
K222 B A HLAL 27 2O 5 32 41 s — HF R AR (DMISO),
B 245 45 A AR AR AT BR A |DD . TS100 #9651 6 1 e
(Nikon) ; SW-CJ-1D # 51 A ¥ fb TAE &5 (VT 95 95 15 46
D s HYG-A B2 AR LR R &%) )
B K =X R PTE IR B IR A L THZ-82A & 2U1H IR IR 5 %
CEFBRPEEE ST 2808 ) s Multiskan MK3 A5 23 7 1%
(Labsystems Dragon) ,

1.5 AAAWeS B ket RS &L
Z, RIS P Sk K R 2R VR TR A e
AT R R E LW ERE S TP 75% & B
PE(20~30 s)— TR Kt PE 4 IK— 5% NaClO %W
5 0. 1Y% FHORE W IEYE (1.3.5.7.10 min) —JC & 7K
Pk 4 IR—>75% LB PE (20 ~30 s)— TG B /K #h ik
4R, THEBERA WK, VI 5 mm X5 mm X1

mm F/NBRAEF TR IR LB R R IR R 4
P B 28 CIHIRBE FEAE T 3% 3~30 d, WAL &) 15 55
HE b N W A1 21 He S 1 ] R G L TR 22 ), SR
I Vit DA 22 B T 4 TR A B B 1 8 % Ok b Ak 2 b
I e TR AR S 55 R B PDA (iR I T8 Bs 9%
AT RAREM AR L RS m Y.
3 B A R rp i O B L SR FH 20 3R T R ) 41 4Bk
FEAS IR SR IE 1R 2, il 4 40 e 4% 3 1w 45 fih 31 1% 3%
L, 55 R dr (4 8% 35 L — 2 4% 5% % B R L 1R K
s L UL R AR,

Ze R TS PR 7590 LRI PE(20~30 s)— TG
Kk 4 K — 5% NaClO ¥ W YE 5 min—JG I 7K
Wk 4 IK— 75 % LBEEDE(20~30 $)—>TC B K ML 4
R Fe AR R T B AR AT 9 2 LB R 0
1.6 AEAARRBSHAESGHE T 250 ml
9 = AR A 80 ml VAR 8 35 5K N A B
Fh7E 55 78 W P, B8 K (28°C L 180 ¥ /min) ¥k ¥ &5 7%
6~7 d. B FLTA K A B R 2K I 2
M2 CWRAEHL 3 W, G IF k4R G R i i, Bl 2 &
it REL 4 TR U i
1.7 REFEEAFL FEREEEMEME PDA &
M. 28°CHi g% 7~10 d. B /W InA 2 15
ml XWFEK T AT R4 7 2, OS2 2 A i
BRI EM TN 4 X 10 CFU/ml(CFU, # % &
SR L 61T P 2 %6 8 REER O 300 pl. K AR
a3 0 10 Y6 WY B A B L B 50l A 96 L
SRS — AT b DA R B M R B R AL AL
I 10 %6 I EE 50 puls 28 O BRFLAEFLIN 50 pl TERK
BHAEXT B 50 o0 B M, BT A L 35 in 461 -2 50
pel s F AR R BT R 357 A7 A5 2 A e L 0 e VR B 4y
B4 500,250,125,62. 5,31, 3,15.6.7. 8 pg/ml, #
96 fLik T 1 FRA h 27°C (85 % M BEHE IR 14~16 h,
EEE DM T WREBRESERTHE WLEK R
TEAAARE DL, MR R i A A AR O 2 SR SR B
56 4400 1 R O 5 A W k0 TR R AT B EC B L B i
el 1 P T 2
1.8 #mBR AW EE B FREE KGN
AR A SR W A E 1 ml YEPD K 57
H,F 35°C, 250 K /min fR % IR, 16 4L 16 h 5. H
M2 B Eob %0, L RPMI 1640 15 5% i 4 % 56 Wi
W2 1X10°~5X10°/ml,

V5 S0 i B A L 20 (0 B B B2 R 2 SDA A}
T 30°C, Rl E R IR 1R 40 BB R 2
JA. PAE 2 B A T S AR 2 IR LS i RPMI
1640 FEFR W T SDA R, JH WA IR AT 0 % L i B
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7 B F RPMI 1640 R R AR 5 & U2 T 2
At g, 15 IR W2 A A T B0 1T 405 L i RPMI
1640 B SRV F IR IE E 1X10° ~5X10° /ml,

Z R 259 4y W DMSO e i 6. 4 g/L %W,
—20°CORAF, SEOTT B 25 WL B 35°C 4 Al ik
#H . WOIEW 96 fLAR, THHE 1 % LI RPMI 1640
100 ol VE2S 16 B 3~ 12 5 L 45 i ff i 1 174 B8
120 pl;2 S LA BN 160 1 F1 323810 & i
1.6 pl, 2~11 541 10 & 4 fi5 i e, 25 FL b i 24
P2k B oy B R 64,16, 4,1,0. 25 Hl 0. 062 5,
0.015 6,0.003 9,0.000 97.,0. 000 24 mg/L.%fLH
DMSO ¥R T 1% ;12 S LA & 2549, 1E BT
W 25T 35°CRE R,

P TR IR BT AE B R T | 41 (0 5 o 1A B 3840 i 2%
P25 St 0 ) F 35°C 5 9% 24 h.72 h.7 d il 4 d
J& o MK-3 4= | 2 B b5 AL 4% £l 630 nm 't %5 B
(DYE . 115 MICy, ,

1.9 HAMBFwAeR  FEHH DMSO &5, N
A PBSC(—)BECAE 1 mg/ml A% W 81 20 1 1R 2 W
SRJF F & DMSO B PBS(—) Hi %,

e A0 (MKN45) | 7 98 40 i (LOVO) |

JH 98 40 ML (HepG2) B 1 I 20 it CHL-60) 15 2 46

A RR, T MTT 200 A & e g 36 1. 96 fL ik
FALIN A BB R 4 X 10" ~6 X 10" /ml B9 40 il &
100 pl, B 37°C 5% CO TN . 24 h 5 IARE &
W10 pl/FLLEWE S, T 37°C 5% COAEM 72 h,

96 fLA A BEFLINA 5 mg/ml B MTT % 20
pl, VERT 4 h S I W 100 pl/HL, B EFRA N,
Vs JE H MK-3 4 H 3 AR 570 nm D {8,115
1Cs0 .

2.1 AAAEHSBLER ARLBNAS P4
BRI E 48 #R. S B R 27 RIS
tar B R 21 Bk, B o o 56 %0 .44 %, 2 Fh
ASHoEIMERESES A EESENER
R AT B X B 18 | Bl B SR AL O PDA KE 3R SE 0 R A
MEEFR A 28 A B RSB E] S 10~30 d.

2.2 MEBEEAFAZR  HEEEMH RS
TR 16 BRECTA A ™4, 3 B 3k 26 Py A= FL R
HLAG W eI A s ML TR M TR RR OB R B
33.3% Hoh E S bk o BRI Stk 7 R, 4
k1,

®1 BESHEAMRIER

Tab 1

Anti-Pyricularia oryzae activity of the endophytic fungi

Concentration pp/(mg « L™1)

Samples
500. 0 250.0 125.0 62.5 31.3 15. 6 7.8
Yuan-4 X + - - - - -
Yuan -8 X X X X H H H
Yuan -22 X X X +H +H _
Yuan -23 X X X X X X HH
Yuan -25 X X X X X X X
Yuan -27 X X t H +H H
Yuan -29 X X H _ _ _ -
Yuan -30 X X H +H +H - _
Yuan -31 X H +H +H - - -
YSS-1 X X +H - - - -
YSS -3 X H H . } B
YSS -4 X +H - - - - _
YSS -7 X H + +H - - -
YSS -8 X - - - - -
YSS -13 X X H - - _
YSS -20 X + - - - - _
Blank control - - - - - _ -
Methanol - -
KCZ# X X X X X X X

a, Ketoconazole (KCZ) serving as positive control. Symbols -: No antagonistic action; + :Presence of antagonistic action; ++:Moderate antag-

onistic action; f:Strong antagonistic action; X : The growth was inhibited
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fi%-25(Yuan-25) . il £-27 ( Yuan-27). [ %-31
(Yuan-3DIGER B # .

®2 FIMEEEFEELELSER MIC,
Tab 2 In vitro antifungal activity of endophytic fungi MIC;,
Los/(mg+ L™ 1]

Sample Can.didaf Cry/)_t()(‘o(‘(u-.\' Trichophyton A?s‘per_’gillu:\'

albicans neo formans rubrum Sfumigatus
Yuan-4 128 >128 >128 >128
Yuan-8 128 128 >128 >128
Yuan-23 128 >128 >128 >128
Yuan-25 8 2 4 =64
Yuan-27 15 64 >128 >128
Yuan-29 128 >128 >128 >128
Yuan-30 >128 >128 128 >128
Yuan-31 >128 8 128 >128
YSS-1 >128 128 >128 >128
YSS-13 >128 128 >128 >128
YSS-20 >128 >128 64 >128
AMB? 0.25 0.5 4 =64

4, Amphotericin BCAMB) serving as positive control

2.4 WABERER RIFEER. KNAER
B P8 6 P 4, el 2-27 (Yuan-27) B B
Je8 20 B 3 PR A I

R3I IMEIBRFIEER IC,
Tab 3 In vitro antitumor activity of endophytic fungi I1Cs,
Con/(mg + L™1)]

Samples MKN45 LOVO HepG2 HL-60
Yuan-25 39. 35 27. 36 100 31.78
Yuan-27 0.083 4 1.358 0 0.069 5 0.006 7
Yuan-31 >100 84.53 >100 0. 331
YSS-3 78.52 50. 72 92.74 0.0780
YSS-8 7.80 10. 33 60. 10 8.05
DOX* 0.062 2 0.012 5 0.0350 <Z0. 001

@, Doxorubicin(DOX) serving as positive control
3 W it

PR B S0 45 R W . 16 MR AR E LA T
FE BB BE Bo R 0 P L o R R SR 33, 3%, 3
R ZNAERRE 9. BILSNARRE 7 b, X
16 EC TR AR 77 9 25 AT B e e L TR S 0 A e i R
YA S 5, BB s B 225 (Yuan-25) | i Z-27
(Yuan-27) b Z-31(Yuan-31) % 11 #k(22. 9% W
A BRI B IR B TR TR M A 1 B-27 (Yuan-27)
Bl -3 (YSS-3), # Il -8 (YSS-8) 4§ 5 Fk
(10. 4 %) N A FLTA B B b 98 6 Pk ag . e, DA
Z-25(Yuan-25) WA A 7™ W 90 30 08 I o gL
PULT A0 BB (1 MICy, 4 4 mg/L, 5 FHAE X IR 960 bR

W B4 BT AT TG PR AR 245 B 227 (Yuan-27) R A AR
Y R 5 1k A G, B 4 b b R 4 M RR (Y 1Cs0 2
SR RE R R, AR R R
K. B IE AR A A s o B, A R R N P &
HAMIRIEENEY .

VAR, OC T N A LA 7 AR Y B B AR TR
o 1 0 3 2 R P A I 9 A ) — S Rk Al
Wy 9 2B LB ER L A 1 R R R L A A AR
RN 2Pk 5 RGP 277 A — SR S5 Mg 7 00 T 1
F R T LR R ) R A e R A ST A 1Y
W3R, 29I 2R BB T R B JE N R
W] P A A A B DR L R DG B S0 A R T 3R T A 2
Y1 BRI 0 & RN R AR e IR AR

ARG W S R R 1L SN AR B AT T
G388 R P I L ) P R R R R R | BT TR S 5 R bt
iy S0 0 8 T A TR MR A B R, T — 2 ST
AR ST 06 T R P A R IR AT A
Sy B UTER RS 2 S5 KRR AR T T I A AL
BT RGBT,
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