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ABSTRACT: Neutral salt soluble [0.9% NaCl (Fr. NaCl)], hot water soluble (Fr. HW) and methanol soluble (Fr.
MeOH) materials were extracted from Paecilomyces sinclairii. In vitro cytotoxicity tests, Fr. HW was not cytotoxic
against NIH3T3, Sarcoma 180 and HepG2 cancer cell lines at the concentration of 0~2,000 Hg/ml, while HT-29 cell
line was cytotoxic at the concentration of 100 ug/ml. Fr. NaCl and Fr. MeOH were slightly cytotoxic to the cell
lines. Intraperitoneal injection with Fr. NaCl and Fr. MeOH exhibited antitumor activty with life prolongation effect
of 32.3% in mice inoculated with Sarcoma 180. Fr. NaCl improved proliferation of spleen cells and the immu-
nopotentiation activity of B lymphocyte by increasing spleen cell numbers and the alkaline phosphatase activity by
2.4~2.6 and 2.7~3.9 folds, respectively. Fr. NaCl generated 89 uM of nitric oxide (NO) when cultured with RAW
264.7, a mouse macrophage cell line, at the concentration of 50 ug/ml, while lipopolysaccharide, a positive control,
produced 79 uM. The Fr. NaCl showed the hightest antitumor effect and activation of B lymphocytes and mac-
rophage. From these results, antitumor effect of P sinclairii was likely due to immunopotentiation activity.
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clairii, TUM00362)= 20013 7€l Aghd = 2 kAl A
AFBIRLH AFujFete] A AMBIATHA 5, 2003).
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Fig. 1. The extraction procedures to obtain crude extracts
from Paecilomyces sinclairii. Fr. NaCl fraction was
extracted with 0.9% NaCl solution. Fr. HW fraction
was extracted with hot water. Fr. MeOH fraction was
extracted with 80% methanol.
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Table 1. Recovery rate of crude extracts from Paecilomyces
sinclairii by various extraction methods

Fraction® Weight of the used  Weight of  Recovery
mushroom (g) extract (g) rate” (%)
Fr. NaCl 250 5.54 222
Fr. HW 250 2.36 0.94
Fr. MeOH 250 76.39 30.56

*Fr. NaCl; Fraction extracted with 0.9% NaCl solution, Fr. HW; Frac-
tion extracted with hot water, Fr. MeOH; Fraction extracted with 80%
methanol.

bRecovery rate (%) = [Weight of extract (g)/Weight of the used mush-
room (g)]x100.
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Fig. 2. In vitro cytotoxicity of fractions extracted from Pae-
cilomyces sinclairii against (A) Sarcoma 180 and
NIH3T3, (B) HepG2 and HT-29. Cytotoxicity was
measured after 48 hours of incubation. Concentration
of cells was 1x10* cells/well. Fr. NaCl fraction was
extracted with 0.9% NaCl solution. Fr. HW fraction
was extracted with hot water. Fr. MeOH fraction was
extracted with 80% methanol. IC;, means 50%
inhibition concentration.
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Table 2. Effect of crude extracts from Paecilomyces sinclairii
on the life span of ICR mice inoculated with Sarcoma
180 (i.p. injection”)

b Dose Survival LS
Group (mg/kg body weight) days* (%)°
Control 0 15.5£0.00 -
Fr. NaCl 20 20.5+£3.01 323
Fr. HW 20 17.0£4.40 9.7
Fr. MeOH 20 20.5+6.25 323

“.p. injecion; intraperitoneal injection.

“Fr. NaCl; Fraction extracted with 0.9% NaCl solution, Fr. HW; Frac-
tion extracted with hot water, Fr. MeOH; Fraction extracted with 80%
methanol.

Each experimental group consisted of 8 mice.

‘Survival days of each animal in experimental group were counted
individually and the mean survival days (M+S.E.: mean+standard
error) of each group were calculated.

“ILS; Increase of life span.
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Fig. 3. Effect of fractions extracted from Paecilomyces
sinclairii on proliferation of murine spleen cells.
Concentration of spleen cells was 2x10° cells/ml.
Proliferation of murine spleen cells was measured after
48 hours of incubation by MTT method. Fr. NaCl
fraction was extracted with 0.9% NaCl solution. Fr.
HW fraction was extracted with hot water. Fr. MeOH
fraction was extracted with 80% methanol. LPS
(lipopolysaccharide) was purified from Escherichia
coli 0111:B and is used in positive control.
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Fig. 4. Effect of fractions extracted from Paecilomyces
sinclairii on the alkaline phosphatase activity in the
murine spleen cells. Alkaline phosphatase activity was
calculated as follows : Alkaline phosphatase activity
(o-nitrophenol  pmol/1x10° lymphocytes/60 mins) =
1.15 x optical density at 405 nm. Fr. NaCl fraction was
extracted with 0.9% NaCl solution. Fr. HW fraction
was extracted with hot water. Fr. MeOH fraction was
extracted with 80% methanol. LPS (lipopolysaccharide)
was purified from Escherichia coli 0111:B and is used
in positive control.
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Fig. 5. Effect of fractions extracted from Paecilomyces
sinclairii on nitrite oxide production in RAW 264.7.
Concentration of RAW 264.7 cell was 1x10° cells/ml.
Fr. NaCl fraction was extracted with 0.9% NaCl
solution. LPS (lipopolysaccharide) was purified from
Escherichia coli 0111:B and was used in positive
control.

nitric oxide &%= H|3] A ¥ 89 uM &
X373 3.

2] FAHA B-glucan(GAN)Ol <814 Raw 264.7
9} nitric oxide Ao} Wizl W& =S, LPS
2 IFN-y 9} GANS &§ete] AR-31S @ nitric oxide
Aol SEHJ (T 5, 1998), T PR o] dFH
STA P28 WY FAAY EF FEEC] IEN-y 9
LPSE RAW 264.7° Ag]st 792t} IFN-y <} LPSel
G5 F2ES A 22E-S W nitric oxide(NO) 4443

o] F7}slg Dh HISIATHA F. 1996).

h2 Al ZE IFN-y <} LPS 59 2L o3 €493}
HozH uH?ﬂ el NOZE A§73 314 (Chen et al., 1993),
nitric oxide® AtA F7+ B2 5ol WS Hole= 71AA
oF wjAlEol i3k &gk AEa UERA FA E2]
A lsg sl sV 2/’< 22l *}°1§7ha il
A e dEAE 2Hgsle] X S oAt
(Jan et al., 1992). FAEFE] Bglucan’d THHE 2
AEE FAQAA nitric oxide FFS FAIE BIst
ATHEE 5, 1998).

et mjvlEEeEstx FAEE

oS @gshe B Ao 84 3 A%
Q] &L sh= diXAlEe 84S
o] WAL FAA Aot TIE HERY
o}

9] NOZE

O

e,

EJ
T e

sy, 1Y g
e Ay o

lo o 1@ rlo

it

e

WelEREEREeny S9N, 95 3 AU
289 Py, AEEY 49 A%, 95 FEEE



160 THE KOREAN JOURNAL OF MYCOLOGY, 31(3), 2003

100 ug/mi®] =AM HT-299 thafx] HE=AS et
WO}, NIH3T3, HepG2, Sarcoma 1809 tisiAE 0~
2,000 ug/mi®] =N AEEAS JehA dt &
AEEd FEEF g FEEAE Y A4S
e AT, Sarcoma 180 B4=¢tol] gt &+ &= F
A8 FEEH HEE FEEL T3 AP
32.3%2 A7 97 EAE VeI wivle 2535t
o] ZAFEY FE2EL 22 vjE) v EE 2.4~
2.68) S7MAFHIL, B Q3+9] alkaline phosphatase 243
< 27-3.99 ST OEZN BN T ZF253 B Y
o] Wy &4 235 7M. UAAEF RAW
264.79) 50 ug/ml®] FEE FAHYELY F2ES A3}
RE A4S, FF RZol 79 uM9 nitric oxide(NOYE
SAAIZL Ao vl o EL 89 uMe] NO7ZF 2
ot WuEEEEEEY SAHEEY 250 M 2
g 2t B duot tiAlE 44 YeRgleH,
webs iR EEetE SAA9EN 55 I a3
© =39 1Y 75E 843 A7l Aol 7199 Aeg
Algdn),

B

ZAle| 2

B A7 Fepgol Agsis Sranleael A
S copguARFLA S ol SR, 0]
A=,

oo

it

=3
[

Az, 4, A3, €59, A, 713, 832, 1996, 9
FEA §3 2 dAold 23 Nz GAEFe o] B
g ATAD-FEFAA 2 YA Ee] AF e WA T 1A
= 9% Ak A 27(3): 231-237.

A58, ARE, 0, Ak, -84, 77t 1993, DAle]
g ol 3t A AFE3]| %) 24(4): 267-281.

Adu], ol R, AR, o E, o)9E, oElSE. 2003, Win|EE
FFolze FAF AT A g4 279 BA. =EFT
3= 31(1): 8-13.

WHE, HPE), FHE. 1997. wu|EHA 22E glEd),
Kor. J. Appl. Microbiol. Biotechnol. 25(2): 178-182.

TEA. 1983 WAL PR B A Ity
#| 9(2): 40-60.

o, oA, W1, A, oS, AEA. 1992, X HA
TAA FEEY] dYEe] B3 A7 TS A EES)
] 20(3): 311.

ol%97d, FHF, v, AEH. 2000 ASHA AAA Y] i
vitro B in vivo BYE3. Kor J Food Sci. Technol. 32(2):
477-480.

ZFE, oJAIE, S, ASE, £58, §AF. 1995. Fomitella
fraxinea2 5B £2]¢ WY thFR(1)-5HE 89 =
thRe] 5. S=eEA] 23(4): 332-339.

, ) , s . 1995. Fomitella
fraxinea2 58 23 W B2y OdEFFID-E4-5E d9FY
el 9 54, 23R 23(4): 340-347.

2. 1996, AR dEe) AL F HARIA Y] B3} 2
Bl A A+ AgrhEa ekl =&F Pp. 1-121.

Y, o2, YA, o5, BE, £748 1998 A &
ARA B-glucandl] €)%+ Raw 264.7 ti4JA1E <] Nitric Oxide
279, B SkBlA] 26(2): 246-255.

Choi, S. H., Jun, C. D, Lee, B., S., Park, S. D., Oh, J. S. and
Chung, H. T. 1993. Effect of various extrinsic and intrinsic fac-
tors on the nitric oxide production of murine macrophage. Kor.
J. BRM 3: 15-22.

Denizot, F. and Lang, R. 1986. Rapid colorimetric assay for cell
growth and survival modifications to the tetrazolium dye proce-
dure giving improved sensitivity and reliability. J. Immunol.
Methods. 89: 271-277.

Hyun, J. W, Choi, E. C. and Kim B. K. 1990. Studies on constit-
uents of higher fungi of Korea (LXVII), antitumor componets
of the basidiocarp of Ganoderma lucidum. Kor. J. Mycol. 18:
58-69.

Jan, A. M., Marielle, E. B., Peter, H. N, Pieter, S. H. and Ralph,
V. F. 1992. INF-y induced 1-arginine-dependent toxoplasmas-
tic activity in murine peritoneal macrophages is mediated by
endogenous tumor necrosis factor-ct. J. Immunol. 148: 568-571

Kang, C. Y., Shim, M. J,, Choi, E. C., Lee, Y. N. and Kim, B. K.
1981. Mycelial culture and antineoplastic component of Gano-
derma lucidum. Kor. Biochem. J. 14: 101-112.

Kim, B. K., Chung, H. S., Chung, K. S. and Yang, M. S. 1980.
Studies on the antineoplastic components Korean Basidio-
mycetes. Kor. J. Mycol. 8(2): 107-113.

, Park, E. K. and Shim, M. J. 1979. Studies on constituents
of higher fugni of Korea (XXIV), antineoplastic activities of
Coriolus vesicolor (Fr.) Quél, Pleurotus ostreatus (Fr.) Kum-
mer and Lentinus edodes (Berk.) Sing. Arch. Pharm. Res. 2.
145-149.

Lee, C. O., Choi, E. C. and Kim, B. K. 1987. Immunological
studies on the antitumor component of Lyophyllum decastes
(ID). J. Kor. Cancer Assoc. 19(2): 57-62.

Mossman, B. T. 1983. In vitro approaches for determining mecha-
nisms of toxicity and carcinogenicity by asbestos in the gas-
trointestinal and respiratory tracts. Environ. Health Perspect.
53: 155-161.

Ohno, N., Arai, Y., Suzuki, I. and Yadomae, T. 1986. Induction of
alkaline phosphatase activity in murine spleen cells treated
with various mitogens. J. Phamacobio-Dyn. 9: 593-599.

Shin, H. W., Kim, H. W., Choi, E. C., Toh, S. H. and Kim, B. K.
1985. Studies on inorganic composition and immunopotentiat-
ing activity of Ganoderma lucidum in Korea (XLVI). Kor. J.
Pharmacogn. 16: 181-190.

Wallace, P. K. and Morahan, P. S. 1994. Role of macrophages in
the immunotherapy of lewis lung peritoneal carcinomatosisis.
J. Leukoc. Biol. 56: 41-51.




