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(' secondary cancer )

DNA
( free radicas )
(cdl lyss)
1
Cyclophosphamide CP Mazur L,1994
p450 DNA
WR-2721( amifostine ) WR-2721
Hospers, 1999

(Maisin, 1998



( Polyporusumbellatus Fries)

(polysaccharides
of Polyporusumbellatus PUPs)
1996
Youetal. 194
Liuetal.,2001 Inaokaet al., 194
Zhang et al.,1993 DNA
CP
DNA WR-2721
tk-gene DNA
80OHdG LPO

WR-Z721 WR-2721
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Polyporaceae
()
Polyporus Poly  + Porus
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()

Polyporusunbellatus Fries
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3~5cmx3~20cm

20cm

1~4cm

3~4
7~ 10 pmx 3~4.2um

1 mm

2 mm
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10 ml
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10 ~ 15g
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1996

2000

0.25~05gkg

1979

ccl,
GPT 6 (G-6-Pase)

( cyclophosphomidum cy)
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cy 1993

1. 1991

cAMP

2. Lymphokine-activated killer  LAK

LAK
LAK LAK
1996
3.
(Biological Response Modifiers,BRMs)
(1) (2 natural killer NK
T T heper Th T suppressor Ts
4 B (5) (6)
1992
2000
1.
SGPT B
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(HBsAQ)



B e (HBeAQ) 35.4% ~38.6%
2.
3. 59
30 5 8 14 3 A%
4 30g 159 159 30g
309 53 2 33
7 86.8% 37
5. ciglain
S180 Lems H22
,1996
WR-2721
WR-2721
WR-2721(
amifostine NH,(CH,);—NH(CH,),—S- POsH,) 1950
( sulfhydryl compounds) WR-2721
Hospers,1999
2000
1.
-SH
WR-2721
WR-2721 alkaline phosphatase
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-SH WR-1065 4
WR-2721

WR-2721
2.

1 -

2

3 ( PGE2)

4 (AS101)

5

6

7

WR-2721
WR-2721
WR-1065

OHXx Murley and Grdina ( 1995) WR-2721

polyamine DNA
( glutathione, GSH) DNA WR-2721
GSH
WR-2721 GSH
WR-2721 525 mg/kg
WR-2721 30 min 37 32 2.5 27 24
200mgkg  WR-2721

A 2000

WR-2721  WR-1065 DNA
WR-2721 WR-2721 WR-1065
akaine phosphatase
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WR-2721 WR-1065 4
WR-1065 WR-2721
DNA Paulaet al.,1985 1988
WR-2721
WR-2721
WR-2721 Liu(1992) 100
15 WR-2721 106
WR-2721
( ) WR-2721
Kemp et al.(1996) 242 1000 mg/m?
cyclophosphamide  100mg/m?  cisplatin 3 1 6
20 910 mg/m*  WR-2721 (31 )
WR-2721
WR-2721
24% WR-2721 270
WR-2721 cisplatin
2001 WR-2721
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WR-2721 WR-2721 20-25

5 2-8
24 WR-2721 WR-1065
30 15 6 0%
24
Spencer and Goa, 1995 2000 2001
WR-2721
WR-2721 2000
WR-2721
WR-2721
Patchenetal. 1994 DRF( drug reductionfactor )
1.2~1.3 WR-2721 (200 mg/kg ) DRF 1.5 DRF
1.64 Granulocyte colony-
stimulation factor (G-CSF) WR-2721
Ganasoundari et al.(1998) Ocimum
Sanctum WR-2721
WR-2721
WR-2721 2000
(ionizing



radiation) (non-ionizing radiation) X-ray a-ray

?-ray 3-ray ( thermoneutron) (UV
light) (infraredray) X-ray ey

( lectromagnetic ) LET (low
linear energy transfer ) 3-ray
(particulate) LET

DNA (hdix) (angle-
strand ) ( double-strand ) 2 DNA base chang
3 ( dimer formation)

( cross-linking )

(freeradicas)

(cdl lyss) Little, 2000

199%
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2001

2001

Co60-?

cCAMP



DNA

lipid peroxidation LPO

maondialdehyde ( MDA ) superoxide dismutase ( SOD )
Co60-?
(ALT) (WBC)
Co60-?

( micronuclei, MN )

/5~ 120
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Heetal., 2000 Stopper and Muller,1997 Matusoka et al.,1993

1994

( chromatin))

DNA

hprt

1995

( Stopper and Muller, 1997)

DNA

2001

DNA
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2000

1982  Schlegel
1993  Chaubey
Co60-?
reticulocyte, RET ) ( normochromatic erythrocytes,
NCE)
polychromatic erythrocytes, PCE NCE
2001
MN
MN chromosomal aerration (CA)
CA
1994
RET NCE
24

PCE ( The collaborative study group,1992 )
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( Crompton and 0zsahin,1997 )

1997 Fourth International conference on Harmonisation 1CH4
PCE
12-24
Tice,1990; Vanparys.1992; 2001
@
@
(3) acridine orange (AO)
AO DNA RNA
DNA AO-DNA RNA
AO-RNA AO DNA
NCE DNA RNA
AO NCE RET (  0.5%) RNA
AO RET DNA AO
AO
RET RET
6
( The collaborative study group,1992; 2001

=( - ) -
)x100%
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DNA

DNA
free radica Lipid peroxidation,
LPO DNA DNA ( DNA adduct)
DNA
DNA
DNA
(Lutz,1979) DNA
DNA DNA
DNA 8-hydroxy-2’ -deoxyguanosine
(8-OHdG) 7 8-OHdG
(abasic site)
GtoT

( Caderon-Garciduenas et al.,1999; Hyun et al.,2000 )

(freeradical)
( unsaturated fatty acid )
(‘autocatalytic free radical process )
( malondialdenhyde, MDA ) ( thiobarbituric acid,
TBA) 532 nm MDA-TBA
MDA
8
DNA

DNA (1)
2 3
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(4)

(5)
DNA DNA
DNA
( ,1997)
tk thymidinekinase
tk
tk
tk (tk-fast growing mutants
tk-fast) tk
tk ( flanking ) tk-dlow
growing mutants tk-slow DNA deletion
tk trifluorothymine deoxyriboside TFT
tk
alele loss Honma et

al.,1997 9 10

28



(Micronuclei test)

(MN in vitro)

)
1 (human lymphoblastoid cell line

TK6) (CCRC 60107)
2 SL SeriesLinear Accelerator Operator Manual

( PHILIPS UK)

6 MEV, 4 Gy/min, 100 cm

3

4 WR-2721 Sigma
5 cydophosphamide (CP) Sigma

()

3x10°/ml 4ml 6 wel plate
30 15 Gy
(S9) CP 30 1100 rpm
5 PUPs CP complete medium ( 8 % horse
serum 1% L-glutamine 1% penicillin /streptomycin HEPES buffer
RPMI1-1640) incubator 24 h 2.5 x10°~
3 x10° 24 well 1100
rpm 5 pipettment
10 0.3mg/m  AO

, Zhang LS, 1995
2000 RETs
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=( - U -
) x100%

(MN in vivo)
()
ICR 6~8 28~36 ¢
12 12 Milli-Q
() CP
ICR 2000
PUPs Milli-Q 30 6 Gy
CP 48 10ul AO
4 4 Kondo
and Ozawa ,1992 2000 RETs
DNA (DNA adduct) 8-OHdG
()
-80
( )DNA
1g 10 ml phosphate-buffered saline ( PBS) 4
3200 rpm 15 pellet pdlet
10 ml Ix lyssbuffer 1% sodium dodecyl sulphate SDS 25 mM EDTA
10 mM Tris(pH8.0) 75 mM NaCl 5mg(250m) K
50m BHT ( butylated hydroxytol uene 20mg/m )
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37 25 24 1 3
3200rpm 10
3 3200rpm 10 01
3M (pH=5.5) 2 %
-20 70% spool DNA DNA
10mM  Tris. HCI buffer (pH=7.4) 3 ml 300mg (6
m) RNase A 150U (15m ) RNase T, 37
RNaseA  RNese T, 10
DNA 3m  HPRLC -2
() (HPLC/ECD)
DNA (HPLC/ECD)
8-OhdG HPLC 10% methanol water 08ml
50mM CH;COONa mobile phase 1 pmole 2pmole 6 pmole
18 pmole 54 pmole 108 pmole 50 8OHdG standard  10nmole 25
nmole 50nmole 100 nmole 250 nmole  dG standard C185U
column 8-OHdG standard curve  dG standard curve
50mM DNA C185U column  HPLC-ECD UV detector
10°  dG 8-OHdG
(LPO)
()
-80
()
liver 200 mg 2m 1.15%KCl 15
min 15 min 5 4 3000 rpm 5 pipetment
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0.2ml 8.1% sodium dodecyl sulphate
(SDS) 02ml H,00.6ml Aceticacid (20% ) 1.5 ml 0.8% thio- barbituric

acid(TBA) 1.5ml 4ml 100 1
1 ml H,0O 5ml 4 ml n-butanol /pyridine ( 15:1)
9ml 25 3000 rpm 15 1mi
OD (532nm)
tk
1. ( human lymphoblastoid cdll line

TK6)

2. WR-2721 30 ng/ml 100 mg/ml 300 mg/ml PUPs

300 my/ml WR-2721 TK6 30 15Gy
PUP WR-2721

( plating efficiency, PE)

96 well plate 2 cell/well/1504l 5
CO, 37 12-15
TFT PE

( mutant frequency, MF )
96 wdll plate 20000 cell/well/150ul
1pg/ ml trifluorthymidine ( TFT)
tk-fast 5 CO, 37
10 PE
Tt PE tk-fast
10 1pg/ ml TFT tk- Slow
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P

( plating efficiency, PE)
PE = (-In[p(0)])/ well
p(0) = (totd well  — well

( mutant frequency, MF )
MF = PE in TFT/PE without TFT

PEINTFT TFT  plate
PE without TFT TFT  plae
Student t-test Student t-test
0.05

Ytotal well

PE

PE



TK6

TK6 4-1
( human lymphoblastoid cdll line
TK6) 300 my/ml 100 mg/ml 30 ng/ml PUPs 30
15Gy 48 30 mg/ml PUPs
100
mg/m PUPs
300myml  PUPs
46.2 %
PUPs
4-1 TK6
Group MN/2000 cells Inhibition ratio# (%)
(1) Control 8.3 %27 --
(2) 1.5 Gy 64.8 +13.2 0.0
(3) PUPs 300ug/ml + 1.5 Gy 38.7 £ 8.2* 46.2
(4) PUPs 100pg/ml + 1.5 Gy 51.4 + 10.2* 23.7
(5) PUPs 30pug/ml + 1.5 Gy 58.1+13.8 11.9

PUPs: Polyporus umbellatus polysaccharides; MN: micronucle

*Sgnificantly different from 1.5 Gy (at p<0.05)

#lnhibition ratio= (MN in irradiated group) — (MN in PUPs-pretreated irradiated group ) / (MN
inirradiated group ) — (MN in control group)

n= 6~8 from three independent experiments.



WR-2721 TK6

WR-2/21 4-2
PUPs WR-2721

WR-2721 30 15Gy 48
PUPs WR-2721

4-2 WR-2721 TK6
Group MN/ 2000 cells Inhibited ratio(%)
(1) Control 6 .46 0 2°%°°7° - -
(2) 15 Gy 6 7 +194 1*0°°7° 0.0
(3) PUPs 300pg/ml 15+51:°8°7° - -
(4) WR-2721 300pg/ml 9 +3 0 2%°7°® - -
(5) PUPs 300pg/ml+WR-2721 300ug/ml 111 +8] 22%07¢ - -
(6) PUPs 300pg/ml+1.5 Gy 40+09'°%° 45.5
(7) WR-2721 300ug/ml +1.5 Gy 44 + 42 1295 38. 3
(8) PUPs 300pg/ml +

WR-2721 300pg/ml +1.5 Gy 44 + 92 12y 37 .5

Abbreviations for tables: PUPs, Polyporus umbellatus polysaccharides

Satigticaly sgnificantly different (at p<0.05) from (1) groupl, (2) group 2, (3) group 3, (4)
group 4, (5) group 5, (6) group 6, (7) group 7, (8) group 8, differences within each group:
datigticaly sgnificantly different (a p< 0.05) from the value of TK6 cells, n= 3~6



WR-2721 TK6

WR-2721 4-3 300
mgy/ml  WR-2721 300 ng/ml PUPs
( plating efficiency PE)
PUPs PE
PUPs PUPs TKG6
WR-2721 PE
10

4-3 WR-2721 TK6
Group Plating efficiency(%) Relative survival(%)
(1) Control 7 20£7 . 3 10.00
(2 156y 68+1 . 4 9. 4
(3) PUPs 30pg/mi+1.5 Gy 6 .+1 . 2 8.5
(4) PUPs 100pg/mi+1.5 Gy 6 .+2 . 1 8. 6
(5) PUPs 300pg/ml+1.5 Gy 6.49 . 5 9.6
(6) WR-2721 300pg/ml +1.5 Gy 87+1 .*7 12.1
(7) PUPs 300pg/ml +

WR-2721 300pg/ml +1.5 Gy 8 .+3 .*5 11.5

Abbreviaionsfor tables. PUPs, Polyporus umbellatus polysaccharides
*Satigicaly sgnificantly difference (at P<0.05) from X-ray group. n= 7~10



WR-2721 TK6 tk

TK6 10 30pg/m 100 pg/ml 300 pg/ml
PUPs 300 uygm  WR-2721
( )
4.2+0.8x10° 1.5Gy 25.7+25x10°
o 30pg/ml 100 pg/ml 300 pg/ml PUPs 18.9+ 4 x10°
148+14x10°  17.5+34x10° 41
- WR-2721
Y30
- — . . —
S 20 [ % T
: 15 ——————
© 10 *
S 5
E O ‘ | 1 1 1 1 1
Control 1.5 Gy PUPs 30pypPUPs 100RUPs 300WR 300w
I / ml +1. 5IGyml +1. 5IGyml +1. 5IGlyml + 1.
condi ti on
41 WR-2721 TK6 tk

*Satidticaly sgnificantly different (at p<0.05) from 1.5 Gy irradiated group, n= 3-5 replicates
from two independent experiments.
* Abbreviations for tables: PUPs: Polyporus umbellatus polysaccharides ;WR: WR-2721
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WR-2721

PUPs WR-2721
50 mg/Kg 250 mg/Kg PUPs 200
mg/kg 400mg/kg WR-2721 48
4-4 WR-2721

Group MNRET/1000RETS RETSNCEs
(2) Control 1.40. 9 1. 7
(2 6Gy 3886 7 +00. . 46
(3) PUPs 50 mgkg 1.40. 8 +1. 9
(4) PUPs 250 mg/kg 2 .th . 4 +1 . 4
(5) WR-2721 200 mg/kg 2.+ . 8 +1. 0
(6) WR-2721 400 mg/kg 3.#80. 7 +1 . 3
(7) PUPs 50 mg/kg+WR-2721 200 mg/kg 1.48. 6 2.7

Abbreviations for table: PUPs, Polyporus umbellatus polysaccharides MNRETs

micronucleated reticulocytes  RETS reticulocytes NCEs normochromatic erythrocytes.

n= 6 except WR-2721 400 mg/kg group.

4-4
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48 48
4-5
Ip 6 Gy 0 15
0 PUPs
45 30 23.5/1000RETs
30.4/1000 RETs 30 PUPs
41.1%
4-5
Group MNRET/1000RETs Inhibition ratio# (%) RETSNCEs
(1) Control 1 .49 9°°°°7 - - 1.7 7.0
(2) 6 Gy 38 186.°7° 0. 0 +0 4 0.
(3) PUPs 1.49 .°8°7 - - +1 . 9 5
(4) PUPs-Omint 6 Gy 3 5 #52. 70" 9. 3 +0 1
(5) PUPs-15min+ 6Gy 3 2 #57.'7°° 16. 1 +0 5
(6) PUPs-30mint6Gy 2 3 #75.°%4°*°7 41.1 +0 4
(7) PUPs-45min+ 6 Gy 3 0 +34.'7°°° 22. 3 +0 1

MNRETs. micronucleated reticulocytes; RETs. reticulocytes  NCES. normochromatic

erythrocytes  PUPs. 50 mg/kg of Polyporus umbellatus polysaccharides.

Differences within each group: significant different (at p<0.05) from (1) groupl, (2) group 2, (3)
group 3, (4) group 4, (5) group 5, (6) group 6, (7) group 7

n= 6~8 from four independent experiments.

# Inhibition ratio = (MNRETSs in irradiated group) — (MNRETSs in PUPs-pretreated irradiated

group ) / (MNRETSs n irradiated group ) — (MNRETSs in control group)



WR-2721

PUPs WR-2721 ip 6 Gy
PUPs
47.1% WR-2721
4-6
4-6 WR-2721
Group MNRET/1000RETs Inhibited ratio(%) RETSNCEs
(1) Control L 2.410.%°8%° - . 7. 81 . 7
(2 6 Gy '59 4143 .'7*° 0. 0 0.46. 4
(3) PUPs 50 mg/kg+6 Gy 32+49 .'F 47 .1 0.46. 1
(4) WR-2721 200 mg/kg+ 6 Gy 47 +17 .'2° 21.5 0.46. 5
(5) PUPs 50 mg/kg+WR 200 mglkg+6 Gy 38 + 35 .2 36 . 8 0.6 . 4

Abbreviations for tables. PUPs, Polyporus umbellatus polysaccharides

Satidticaly sgnificantly different (at p<0.05) from (1) groupl, (2) group 2, (3) group 3, (4)
group 4, (5) group 5, (6) group 6, (7) group 7, (8) group 8, differences within each group:
datidicdly sgnificantly different (at p< 0.05) from the value of peripheral blood, n=8~10



CP TK6

S9 S9 CP CP
p450 DNA CP

80my/ml  120my/ml  CP

120my/mll 80my/ml
4-2 300 ng/mi PUPs
PUPs 120 ng/ml CP PUPs
42.1 % 4-7

4-7 CP TK6
Group MN /2000 célls Inhibited ratio(%)
(1) Control 7 .48 . 4
(2) CP 80 ug/ml +S9 1008 4
(3) CP 120 ug/ml +S9 22 +10. 4 .0 0
(4) PUPs 300g/ml+CP 120 ug/ml +S9 15418 8~ 42 .

*Setigicaly sgnificantly different (at p<0.05) from  CP group, n= 2-3 replicates from two
independent experiments.

Abbreviations for tables. PUPs. Polyporus umbellatus polysaccharides ;

CP: cyclophospamide
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CP

4-8 50mg/Kg CP
50mg/Kg  PUPs PUPs 40

mg/Kg 125 mg/Kg 50 mg/Kg 50 mg/Kg CP 4.0
mg/Kg 125 mg/Kg CP PUPs 50
mg/Kg 48.7 % PUPs

CP

4-8 CP

Group MNRET/1000RETs Inhibited ratio(%) RETSNCEs
(1) Control 2.1 . 7 +2.36 . 8
(2) CP 50 mg/kg 30.46. 7 .00 +0 273
(3) PUPs 50mg/kg 1.9 . 8 +1 .59. 9
(4) PUPs 4mg/kg + CP 50 mg/kg 27 .43 . 8 9. 8 +0.2. 0
(5) PUPs 125mglkg + CPS0mgkg 23 .46 . 1 23. 3 +2.3. 7
(6) PUPs 50mg/kg + CP 50 mg/kg 16 .44 . 1* 48. 7 0176

Abbreviations for tables: PUPs, Polyporus umbellatus polysaccharides;

CP, cydophosphamide

*Saidicaly sgnificantly difference (at p<0.05) from CP group, n= 6~7 from four independent

experiments.
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WR-2721 DNA

ICR 50 mg/Kg PUPs 200 mgkg WR-2721
6 Gy 48 DNA  HPLC/ECD
8-OHdG 42 8-OHdG
PUPs WR-2721 8-OHdG 4-2 WR-2721

)

6

(x & -

oo
o

OHd G/ dG

8 -

Control 6 Gy PUPs +6Gy WR2721+6GGy

4-2 WR-2721 DNA

*Satigticaly sgnificantly different (at p<0.05) from 6 Gy irradiated group, n= 3 replicates
from two independent experiments
Abbreviations. PUPs: Polyporus umbel latus polysaccharides, WR,WR-2721



WR-2721

WR-2721 49 ICR
50 mg/Kg PUPs 200 mg/kg WR-2721  6Gy
48 PUPs WR-2721
PUPs LPO p < 0.005
WR-2721 PUPs
4-9 WR-2721

Group Liver peroxide level (nmol/g)
(1) Control ! 96 + 1 42.
(2) 6Gy 1232371
(3) PUPs 50mg/kg+ 6Gy 787.+117%5
(4) WR-2721 200mg/kg+ 6Gy 95 481 3 %6

Abbreviations for tables: PUPs, Polyporus umbellatus polysaccharides
Statigticaly sgnificantly different (at p<0.05) from (1) groupl, (2) group 2, (3) group 3, (4)
group 4, n=4~7



WR-2721

WR-2721
WR-2721
WR-2721 (57%)
(39% ) (29% ) (11%) (4%) WR-2721
30 15
( Hospers, 1999 ),

Ocimum sanctum

Ganasoundari et al.,1998 [3-carotene El-Habit et al.,2000 Geniposide

( Hsu et al., 1997 ) flavonoids Shimoi et al., 1994 polysaccharides
Patchen et al.,1992 WR-2721

WR-2721 ( akaine phosphatase )
thiol- WR-1065
DNA freeradical WR-2721
WR-1065 (disulfide) 4
( Trestses et al., 1991 ) DNA
DNA DNA DNA ( Gerddine et
al.,1988)

S radiolabded  WR-2721
1) ( 275 )



2 pH
) (3) WR-1065

al., 1976 Gerddine et al., 1988
WR-2721

( pH
WR-2721

WR-2721
(Washburn ,1974; Utley et
Kemp (1996) Liu (1992)

WR-2721
WR-2721 WR-1065
WR-2721 S9
( 2001) WR-2721
WR-2721 glycan (Se) (additive
effect) WR-2721  Prostaglandin E2 PGE-2 WR-2721
5-hydroxytryptamin (5-HT) Synergistic effect

Maisn,1993
Makinson et al.,1993
WR-2721

(Ocimumsanctum) UmaDevi, 2001
(Coriolus versicolor) Linet al.,1996
(prunuspersica) Kimetal.,2000

1999
etal.,1999

Hanson, 1987
He and Lim,1991

(panax ginseng) Kimeal.,2001
(Ganoderma lucidum)  Kim,
(Lycium chinense) Hsu
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tk

WR-2721
DNA 80OHdG LPO

CP

CP

WR-2721

WR-2721 WR-2721
WR-2721
1999

WR-2721

WR-2721 WR-2721
WR-2721
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24 48 72 48

24 24
( The collaborative study group,1992 ) 2001
RET
0

30 MN  100ug/ml  300ug/mi
50

mg/Kg 200mg/Kg WR-Z721 0

250mgkg

WR-2721
WR-2721 DNA
HPLC/ECD

DNA 8-OHdG
WR-2721
8-OHdG



48 8-OHdG

WR-2721 WR-2721
DNA
tk tk-fast
growing mutant
tk-sdlow growing mutants DNA
DNA 30 pg/mi
100pg/ml - 300pg/mi 300 pg/ml WR-2721
WR-2721
WR-2721
CP
DNA DNA CP
CP
CP MN
TK6 CP 300 ng/ml
30 120 mg/ml CP CP
ICR 50 mg/Kg
30 50 mg/Kg CP
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CP

1. CP 2. CP 3
4. DNA
CP
Yeast  Chorvatovicovaet al.,1999
Grape seed and grape skin Erexson ,2003 (Propoalis)
,2001 (Quanjia Yangshen capsule) ,2001
(Vincristinine) ,2001 ( Lonicera edulis) ,2001
(Polysaccharides of Ganoderma lucidum ) ,2000
(Lentinan) , 2000 CP
CP
MN MN MF 8-OHdG | LPO
(invitro) | (invivo) | (tk gene)

PUPs 1 1 1 2 1
WR-2721 2 3 2 1 2
PUPs+WR 3 2

1.2.3. 1
2 ( MN)
(LPO) tk WR-2721

DNA (80OHdG) WR-2721

CP



2000

DNA
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WR-2721 WR-27/21

8-OHdG tkgene WR-2721
WR-2721
CP
WR-2721
CP

CP

52

MN

CP

LPO

WR-2721
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4. Reaction of WR-2721.
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1. MN In vitro

MN

2. MN In vivo
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NCE: Normochromatic erythrocyte
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The radioprotecive and chemopreventive effects of Polyporus
umbellatus polysaccharides combined with WR-2721 in human
lymphoblastoid cells and in mice
Hsu-Ching Wu
Major Professor : Su-Yin Chiang
Institute of Chinese Medical Science,China Medical Colledge

Polyporus umbellatusis one of the commonly used Traditional Chinese
Medicines. In the present study the potential radioprotective and chemopreventive
effect of polysaccharides of Polyporus umbellatus ( PUPs) were investigated in
vitro in human lymphoblastoid TK6 cellsand in vivo in ICR mice The results
from micronucleus ( MN ) assay showed that pretreatment of PUPs at a dose of
100 pg/ml and 300 pg/ml 30 min before irradiation significantly reduced
radiation-induced MN formation in TK6 cells.

The protective effects of PUPs were further examined by MN formation in
the peripheral blood erythrocytes of whole body-irradiated mice. Marked increase
of micronuclel frequency in the mouse peripheral blood erythrocytes was
observed 48 h after exposure to 6 Gy radiation. Pretreatments of PUPs at a dose of
50 mg/Kg by i.p injection 30 min or 45 min before irradiation resulted in
satistically significant decrease in the frequencies of X-ray-induced
micronucleated reticulocytes. Treatment of PUPs even at the dose of 250 mg/Kg
had no overt toxicity and did not induce a statistically significantly increasein
frequencies of micronucleated reticulocytes. These data suggests that PUPs
possess the radioprotective effects with no observable cytotoxicity in vivo.

In the present, the sulphydryl compound WR-2721 ( amifostine ) is the best
choice of radioprotective agent. Comparative studies showed that the inhibition of
radiationrinduce MN formation by 50 mg/kg of PUPs was significant higher than
that by 200 mg/kg of WR-2721 in irradiated mice, implying that PUPs is a better
radioprotective agent than WR-2721.
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To further understand the underlying mechanism of the radio- protective
effects of PUPs, the oxidative DNA damage ( 8-hydroxy-2' - deoxyguanosine,
8-OHdG ) in the liver tissues was analyzed using High performance liquid
chromatography/Electrochemical Detector ( HPLC/ECD ). The amounts of lipid
peroxidation in mouse tissues were analyzed by TBAR method, respectively.
Administration of PUPs at a dose of 50 mg/kg 30 min before irradiation
significantly reduced the formation of 8-OHdG and lipid peroxidation in
irradiated mouse liver, suggesting that its antioxidant potential may contribute to
its radioprotective effect.

Furthermore, the effect of PUPs on the genotoxicity of cyclophosphamide
was further examined both in vitro and in vivo. In TK6 cells with mouse-liver 9
mix, the addition of PUPs caused a dose-dependent inhibition of
cyclophosphamide-induced MN. In ICR mice, pretreatment of PUPs significantly
inhibited cyclophosphamide- nduction micronucleated reticulocytesin the
peripheral blood

Since PUPs were relatively nontoxic natural components; these data suggest
that PUPs might be a useful radioprotective agent and chemopreventive agent.
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