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ABSTRACT: Russula rosacea, one of edible and medicinal mushroom belonging Agaricales of Basidiomycota, has
been known to have good inhibitory effects on sarcoma 180 and Ehrlich carcinoma of mice. Neutral saline soluble
(0.9% NaCl), hot water soluble and methanol soluble substances (hereinafter referred to Fr. NaCl, Fr. HW and
Fr. MeOH, respectively) were extracted from fruiting body of the mushroom. In vitro cytotoxicity tests, crude
polysaccharides were not cytotoxic against cancer cell lines such as Sarcoma 180, HepG2, HT-29 and NIH3T3 at
the concentration of 10~2000 zg/ml. Intraperitoneal injection with crude polysaccharides exhibited life prolongation
effect of 21.4~45% in mice previously inoculated with Sarcoma 180. Fr. HW improved the immuno-potentiation
activity of B lymphocyte by increasing the alkaline phosphatase activity by 6.8 fold compared with control at the
concentration of 500 ug/ml. In case of Fr. NaCl, the numbers of peritoneal exudate cells and circulating leukocytes
were increased by 6 and 2.6 folds at the concentration of 50 mg/kg, respectively. Therefore, the antitumor effect
against mice Sarcoma 180 by Russula rosacea could be due to immunomodulating activity.
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B GMA N Russula rosacea)®] 2AFAA oA F28 %

Eoh 7 5(006)% B (Armillaria mellea)¥)
AHdA NN GFR FE230 20FF] dHEF A EEA
AN fJof A AAE A%, TEre] 2R
£ AF e 7ol FAKE A9, B dute] 84, & 27
AEe] F, EF WETY F= IA /A= &3}
. OIAME A HALERE 53
ZUER7E Y 2 1Y S 295 e Ao o
S wet ol WAdA FE3 ARy et ao|
tHEk A7 &2 JH L UKL er al., 2000).

A0 R (Russula rosaceays EF52 02 FE
N (Agaricales), F3HAlZH(Russulaceae), FFH A
(Russula)d] &3l HAOZAM AFHY 712 4 &
HTE U] B9 @A = ZAEe 724 yAalod)
o] WAl Pl oz v TS uf$ ARG
HAE 7o AEL 5~10cmE Z7]olE vt prdond ¥
BEHE AX Fol| LEHHYo] "}, zte] FHe %
A e o 7 ok7ke] Babaks vehf 7 gk i ie) %
2l& ddloltt iy Zolrt 3-8 cem, BAo] 1~2.5 cmE
&2 Hlojgitt, tie] FHE z7d= Walo|t} o=
2 e @3S JERIY, A= g7 2Ue] -1
B 8~9.5X6~8 ym= THL EHHS i ol E7)
b Wl nh, AR waAlhgx] G e Jebd el
o], 2002).

AU FZHAL Fodo] TSI 9t vfg ke el
e 2 - ookg wAlolt}, F=tslalEe] dqtol] o5k
o] 4l AHAE = 53 BFL AF 9] Sarcoma
1802 Ehrlich sarcomadl thal] &2 A a5 Yehli
M Ee] =& SIS 2945 JolA] Alge) ke
Agshs BERAR olgslde AP Al=HI Ut
(Ying et al., 1987).
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2 AddM= 2006 FE Aot AT Aol
FHA (Russula rosacea)?] AHHAAE ARg3lgit), 34 %)
AdAle APER NS F 50°Ce] AxT|eA 2447}
U HEZAIZ F oSt -65°Ce A2y E o] B
3] Ao AT

Mgl 23 o 2

Z 5(1995a, 1995b)4 A F(2003a)2] ¥ w5

el A Sarcoma 1809 thd HAST) W gQF g3 RS

A E-24(0.9% NaCl), 80% WEre 2 i 53819
om, F&3 E4L 7t &8 AR

MzZ=sY AFH

Ao AMGS GAMEE w2 AfotHE NIH3TS,
OMFE= vRA FFUME Sarcoma 180, A7F 7HEA
¥ HepG2, ¢17F tiAA E HT-290181c} A=A A
£ Denizot®} Lang(1986)2] whio] wiz} maislsic}.
NIH3T3, HepG2 % HT-29 Al ¥+ 1X10° cells/mie] Al 3
£ 96 well microtiter plateol] 100 w8 F=UgE 5 37°C,
5% CO, siE7100A 247 7F F<F vidstutt. 2 28
o] FE7t 10~2000 pg/mic] HESE AT T 100 ¥
A3zl zjg)ste] 37°Ce 5% CO, WF7]olA 2447 &
oF w3t & 5 mg/ml®] 3-(4,5-dimethyl-2-thiazolyl)-2,5-
diphenyl-2H-tetrazolium bromide(MTT) solution 10 J/E
Zb welldl] A7bet & 4N B o dElE wiokEin)
FEAMel MTT formazan©] A/dEW dimethylsulfoxide
(DMSO) 100 wol] &3 A# ELISA plate readers ©]&
kd 570 nmoll 4] S EE 245 H. Sarcoma 1802
2X 10° cells/mi®] A EZ 96 well microtiter plate®] 50
A FQzta 47 2UYER FHE FEE 10~2000 g/
mle] HE=F A xe2jstd FHF §Fo| 100 w7/t =
EE 3l 37°Ce 5% CO, siF71olA 241 7F w3l
o, 1mg/ml 2,3-bis(2-methoxyl-4-nitro-5-sulfophenyl)-
2H-tetrazolium-5-carboxanilide(XTT) solution & 25 M
phenazine methosulfate’} 23He 8948 well G 30 u¥
Agletey ¢ 27 2AZF viEl & ELISA plate
readers ©|-835ta] 450 nm AN SFEE 4 SIAT
UM Ee] AEES 7Y THAEE dx 3459
vl sty L8l

Viability (%) = (T — B)/(C - B)X 100

T : Agae] Ha 3%
C: tzte Hd $4%
B : Blank

YA AF

Sarcoma 1802 5X10°cells/mlo] %2 H-5A1A 0.2
mPR (1% 10° cells/mouse) ICR 7}$-222] H-7} o] ©]2]3}
B8 8A]17]150 Sarcoma 1802 ©]&%k 24417 =
HE 20 mgkg body weight 352 F53 ZUGHE
A g |AA 0.22 me] membrane filter® o
AAZ F o zbzbel F2ES Y 13 1097 57 il
0.2 mi¥ B85t dl2Tole 22 717 T4 A
ANYFE FAE90H, Sarcoma 180 FHF Fof ¥ 32¢
744 #Ast] H T GeE AltelaL ol oz
increase of life span(ILS)= Aldlstd WA F& 20w
F7F SAIEL] AGE AR 23E HIFelsi T

.
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ILS = [(T — C)/C]X 100

C: Uz HH TH(E)
T : 4389 Ha F38(Y)

HIEMZS 240 oiX|l= H&

20~25 g ICR Al¥ &4 228 E Fg480= v
& A5t 100 mesh W oA FalistaL o] M K-
Solo] 2vf F3)¢] [ymphocyte separation mediumS I
7rsled AAEE] Sieith 9 AEST KALHA FHs)
o 33 MAHI & MEFTF 2X 10 cells/mlo] HEE =
3ted 96 well plateo] 100 pPd BF3ch. 50, 200,
500 pg/ml S = 3T Z4zke] 2rpERFot FY dixd
07 AVR-3L S, 50 ug/ml FEE] lipopolysaccharide(LPS)
E 100 w2 B8k 37°C2] 5% CO, k7)ol A 484
ZHoAfFtal o] MTTHI Fd8 e g 223 &
FEHEE 733 tH(Mossman, 1983).

- OrfA2| B uly sl O{Xle Adsk

Ohno 5(1986)%] *idl we} £3d B 4319 ®9H
off &%+ alkaline phosphataseE &4 3t{tH, 4|4
WAATE 1X10%cells/ml®] T2 A8 well &
100 ¥ 3132 50, 200, 500 pug/mie] Zohg-529f 94
WELCRE 5, 50 ug/mie] LPS(lipopolysaccharide)S 7}
& o =M 17} 200 w7t HEE Y. 37°CY]
5% CO, WiF71oNX 487 7F v F3E 3, A wigd & <
AR JAEY 1mM MgCLE 33 50 mM
sodium carbonate buffer(pH 9.0)°) 1 mg/mlo] HEZF o
nitrophenyl phosphateE 75 A& 100 w4 713 o}
= 37°C9 5% CO, wiF7iolA 1A1Z7F vhgA Z T A7}
2 0.3N NaOH €9 50 p/E 718t w38 F447]1 &
405 nmoll A FF5E 5% ¢ $ alkaline phosphatase

activitye The 2ol wpe} AlL-etsioh.

Alkaline phosphatase activity (p-nitrophenol tmol/

1X 10° lymphocytes/60 mins)
=1.15X0. D. at 405 nm
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Cytekme =H{0| D|x|l= L&
ARFEHA FE&E0] AFY vHAEE A3l
cytokine®] EHIE ZA=AE ¢€7] 3k mouse

interleukin-2(IL-2)2} mouse TNF-a ELISA kit(KOMA
BIOTECH Co., KoreaYg ©|-8-8l SA43tH0). F3 o=
A4S A28k complete medium(10% heat inactivated
FBS, 2mM glutamine, 100 U/ml penicillin, 100 ug
streptomycin® FH7FsE RPMI 1640 medium)oiA 29l
s AY e Baoalz grelA EE vREQT). o] Ry
HE A 1} 32+ Ficoll-Paque Plus -84 (Sigma, USA) 3 miol
T AGNG T mIZEA] METT 4lo]A] FEE Ee

o] 3. 400X gollA 308 7+ €4 EelE. o] ¥ 7k
gl HX]GP A EE Oéfﬂ HFALE o83l AlE
o] & A%, trypan blue exclusion ¥ (Allison,
and Rldolpho, 1980)0. % AE8(85% ol rE &I
o}, 34 ] 2 1X10 celly/mi® o] BAFE XY
Fol F 317 24 well platedllA] 37°Ce] 5% CO, Hl| %F

7100141 24’\]7P st e Folla EujE HolETR
(TNF-alpha, interleukin-2)& ELISA kit(KOMA BIOTECH
Co. Korea)2 Z4313th. 8% o+ 2459 A i
©2 T A E(concanavalin A; ConA) ¥ B A3 mitogen
(li.pepolysacoharide' LPSyE AR&3iAth dE] AMSH
Au|E3Al 5 2UIHE 2 10 pg/ml, 100 pg/ml
1000 pg/mi=. F7vste] BIFHAAEL] =52 FUSt

& SZMZE 0| Oixe d &Y
65?"“%]—4 ICR W"* ag-28 AT dE2TE Y
O & 10, 20, 50 mg/kg body weight®] &%
E}%WE *}?} ‘-Hoﬂ —7‘040}%3 e
F Fo ATLERTH
73% = ]7% l()mH PBS buffer
gk ok B AEE A F sk
T FAFTVE o) Eetq &

24X 7F & w 0&%
(pH 7.2)% E7F W& A&
Turk’s sohz‘uon_i EA
A3t

rm,...: J>~‘

I &rlel SO OlxE I
2

6‘} ow] ICR“ES“
o] 10¥7F Ao

T 9} B

A8 A Lo R W
74 LHOﬂ 10, 20, 50 mg/kg body
weight?] =2 ZOFHE FAsIRey, 2z A
HAHTE Tt FEE Fol HAFLERH 2¢
T A AYste] AL AFSH Turk’s solution2. %
FAste] AT N8 5 S A I 7
H7g 2 FAE HE8H %"-%Lg 48R ’éﬁé%n%

2 e H“‘% &2 *Pg“‘%‘-"ﬂt}
a9 g

MEQ F:& ¥ £7

3 FFe &g ol&sl FET 2UERY TEES
80%2] MlErEolA 96.1 go] FEE o] 7P 2 24.0%°
TEES BN, 4 FAX= 7.7 go] FE25Ho] 1.9%9
TEES YR e, EFoM 7PEES 2.8 g0 &
Elo] 0.7% 5 Ve tH(Table 1).

o] A= o] 5(2007)0] BLFFH AR 9] AR A _,..~‘~'~i~‘i-

H 27 de2d 49 f908 53 2UEH
23.6%2 1%°1 Bl8] =580] EUL, 2 F(2004)°] A
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Table 1. Recovery ratio of crude polysaccharides extracted
from ﬁ‘ultmg body of Russula rosacea

.4 ng,ht of the used We1ght of Recovery
Fraction b
mushroom (g) extract (g) rate” (%)
Fr. MeOH 400 96.1 24.0
Fr. NaCl 400 7.7 1.9
Fr. HW 400 2.8 0.7

“Fr. MeOH; Fraction extracted with 80% methanol without dialysis,
Fr. NaCl; Fraction extracted with 0.9% NaCl solution and dialyzed
with dialysis tube (MW. 12,000}, Fr. HW; Fraction extracted with hot
water and dialyzed with dialysis tube (MW. 12,000).

"Recovery ratio (%) =[Weight of extract (g)/Weight of the used
mushroom (g)] x 100.
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Mz cist SHs

UM T} A o g e gHAl 5 2t
Fiel My Ay daE 248 B M ESS
Sarcoma 1803} HT-299] d&xi= 10~2000 pg/mie} &
TolA ekke]l MEEAS JERieV FAdA SR
NIH3T3o A& HES F2F 2000 pg/mle] sEol it
°F 10%9] MEZEAS Jepliy tiFEe] F5E w20
Ao MESAEE A JERRA] S THFig. 1). 18y 4
S006)°] BUFHAY] AMAM FAHGEY, HEE,
g o8] FEI 2UFFE ol Ax=AF HAF
AN 10 pg/mld] FEAA = AlFESAEE WERHA] 4%
S 100 pg/mio A= 30% Uiele] A8 MxF7t APEs)
/‘*ﬂ 3T Ezﬂo] o]:-—}ﬂ L}E}D}‘C} :;_giq_ ALAHEZ]—H-]A—](/&T =,
2003b) E&o|(2 %, 2006)9] AAAANAM E4E F&
3 ZolgEe] NIE Ag@tgom@ 1000 ug/mi ©}skel
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Fig. 1. /n vitro cytotoxicity of fractions extracted from fruiting body of Russula rosacea against (A) Sarcoma 180, (B) HepG2, (C)
HT-29, (D) NIH3T3. Concentration of cells was 1 x 10°cells/well. The Fr. MeOH was extracted with 80% methanol
without dialysis. The Fr. NaCl was extracted with 0.9% NaCl solution and dialyzed with dialysis tube (MW. 12,000). The
Fr. HW was extracted with hot water and dialyzed with dialysis tube (MW. 12,000). ICy, means 50% inhibition

concentration.
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FEolre Ago) o83k M EFQ NIH3TIS Sarcoma
18001 gk ZA4e gt wEkA WA AAH =&
Zod5o] AF Sarcoma 1800 it g HEE
de 23t Rol7] ke 2ufdie Fodol &gk AJH 9
HAS 5ol &g A 9§ Zloz AlgEr,

Yy 4 AsH

oG] xpAAoA 3 FF/e] S o] 83}
T 5E Sarcoma 18002 H=H AF | F
o] AFE aFE ZAGE 2H, ol AFAY
& 3 F5He 2udR Fod o8l oF 21.4~45% ¢
FEA. xR AT Ha AE 457 208019
o EFE FE3 ZUEFE 20 mgkg body weight
2 BAG Agyte] AF Ha AL 299 E
AA veR} o] 45% aAEs @37 el THFig
2). A 5(2003a) vl =T 5ol AMLAZEEH F
FHEYL R F5F ZUIFE Sarcoma 18022 HF
H AF o Fodste] 2AME A3 A EH7} 32.3%
2 B Ay v§ide @A vepdd 28y A 5
(2003b)°] A EZHAS FHE Sdo2 FE55 20
GHE AF T AgoM = AF] ol 77.4%
A= 2 o] Az vlg] £HEAY E3vt A
ebgt)h. 4 520062 Sarcoma 180 HE3E AFH o)
BURwAe] AdAGM EFE FEY ZUITHE
Sarcoma 180 HFAIFHN Fodsle] ol AF el o)
2ol Hl3] 67.5% IFEY= AE HIAHI, £
5(2006)% 3 Eole] AN FAHAFELER 5 20
FHE Sarcoma 180 HEAF ] FA3 53%2] X

o {1

Control Fr. MeOH Fr., NaCl Fr. HW
Fractions

Fig. 2. Effect of crude extracts isolated from fruiting body of
Russula rosacea on the life elongation of ICR mice”
inoculated with Sarcoma 180 (i.p. injection’). “Fr. MeOH;
Fraction extracted with 80% methanol without dialysis,
Fr. NaCl; Fraction extracted with 0.9% NaCl solution
and dialyzed with dialysis tube (MW. 12,000), Fr.
HW; Fraction extracted with hot water and dialyzed
with dialysis tube (MW. 12,000). "Each experimental
group consisted of 10 mice. “i.p. injecion intraperitoneal
injection.
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A4 g2 Aty Wyt ol hawAll ?Véi‘ﬂ
oA 2&3 ZIFFEE Sarcoma 1800 FEH AF
2odg 49 o] AA 774% A IZAE A& A
o7 AlgEu

HIZMIZES] 40 O|X|= &

3R ZUGE F2E g vgAEe F4&
MTTHe 2 &8 At 50~500 pug/ml =2 F4E,
9% 2 wee 22 ZUFRE gz v 142~
2.1589) 45L& JEMIT. A dRZFeE ARRH
LPSE 5~50 ug/ml®] FXolA thxaol] B8] 41.69~
4338919 4 BAFAUTHFig. 3). © (2007
Al 28] AR oA e, TAEEY, 4=
Zzel 2rbFE7t 50~500 pug/mie] FEAA Rl
Bla] oF 1.8~2.18] ZA AR on, FYgxLoR
AME LPSE 50~200 pg/mle] sZoA ool Hls|
oF 2.48] EA FAEAC F(1996)2 YA wigst st
Aol gAMAANA F&3 tbERl lepidane] B EAIRE
)z B)E] 10u) o] SAAH oW, E5H ¥ GA| ZY
o] B Yut7¢] FA . SZAIATAL RIS weba
A Wl WA Fosle AL A E Yiks}
ol o] &2 78 w9 S AH] 2
7t sioi] AojEGAlE B)Eek FEwAlY] A A 9
A ZEE3 ZOEEe] HAAE S452 Sarcoma
1800 W3t AF e FgAAE-E ST FLE AR
Ac},

OO "
= |5 g/t
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Fig. 3. Effect of fractions extracted from fruiting body of
Russula rosacea on proliferation of murie spleen cells.
Concentration of spleen cells was 2 x 10 cells/ml. Pro-
liferation of murine spleen cells was measured after 48
hours of incubation by MTT method. Fr. MeOH was
extracted with 80% methanol without dialysis. Fr.
NaCl was extracted with 0.9% NaCl solution and
dialyzed with dialysis tube (MW. 12,000). Fr. HW was
extracted with hot water and dialyzed with dialysis
tube (MW. 12,000). LPS (lipopolysaccharide) was
purified from Escherichia coli 0111:B and was used m
positive control.
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Fig. 4. Effect of fractions extracted from fruiting body of
Russula rosacea on the alkaline phosphatase activity in
the murine spleen cells. Alkaline phosphatase activity
was calculated as follows: Alkaline phosphatase activity
(pnitrophenol  zmol/1 x 10°  lymphoeytes/60 mins) =
1.15 x optical density at 405 nm. MeOH was extracted
with 80% methanol without dialysis. Fr. NaCl was
extracted with 0.9% NaCl solution and dialyzed with
dialysis tube (MW, 12,000). Fr. HW fraction was ex-
tracted with hot water and dialyzed with dialysis tube
(MW. 12,000). LPS (lipopolysaccharide) was purified
from Escherichia coli 0111:B and was used in positive
control.

dFel B ul EMslolf OlXl= Qe

Alkaline phosphataset= B 3|4 F-H] = HA o]
A3l Hoshs Gaeln), AujRguwsle] 2 A oA
MEe, $9UEY D A5E o) g 223 xRS
A Fodsted alkaline phosphatase’} A8t %2
SA% A, oA FE23 2FH7F 50~500 pg/ml
FEoA izt HlEiA] ¢F 2.7~6.8812] T A
B 722 w59l kg o]z LPSel Bl = alkaline
phosphatase /o] b 2HA UeElstthFig. 4). ol 5
2007y BUFHAIRX 9] AdA|GA  FAHAEEAH

TE olgdte FEHI 2PEH-E A8l alkaline
ANA Wz visiMe 209 =& 848 vepdoy
LPSZ X2 Fadlzol Hlaie &40] ok Z7)
HATH 3 A F(2007) 71w 0] ApA A ol A
SAHLULE F23 ZUEFE 200~500 pg/mi®] F=
RS o LPSE 5 puo/ml TEE 2E)d o8 o=
o H|&] 1.44] =2 alkaline phosphatase®] &4do] }
EFtTral Barsiith mebs ge Al 23 o
F2eo FgHAl A olA] SAHAE-E, oeke 2 Ao
£ ol &3 F&£3 2idHe= AFY B Y5 €48}
AN G Qs Ae: wo Zu)

Cytokine =H|0| O|X|= &t
AuFFHA M 23 2OER7E AEFTON W
FEE vXe= FFS ERIshr] Aste AFA Y vE Al

7o) A% Sarcoma 1809 )3 WAZ 2w} w3 89

FoA |3} cytokine(TNF-«, 1L-2)8] & ELISA
assay kit® &43At}. TNF-o2| 735 WeES2 £33
Z0FHE 1~500 pg/mie] FE2] HY A 2] 9]
) =& gAS Bovh 28 | ug/ml 359 HEe 2
TAE 52 2HEFE 22§29 =L Con A
o} LPSel WslA B B4 vehldh L2004 E wE
28 223 20URY BE BT tlzast F4 o)
Z7%1 ConA%} LPSel vlsf] &/do] Fkor, F49 &
Adog F&3 FrPEFHv 1000 pug/mle] F=oATE Ul
ZF7 %A 229 ConAst LPS R} &Ado] =4
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Fig. 5. Effects of fractions extracted from fruiting body of
Russula rosacea on cytokine (A: TNF-¢, B: IL-2)
production m splenocytes. Concentration of splenocytes
was 1x 10" cells/ml. Fr. MeOH was extracted with
80% methanol without dialysis. ¥r. NaCl was extracted
with 0.9% NaCl solution and dialyzed with dialysis
tube (MW. 12,000). Fr. HW fraction was extracted
with hot water and dialyzed with dialysis tube (MW.
12,000). LPS (lipopolysaccharide) was purified from
Escherichia coli 0111:B and was used in positive
control on B cell. Con A (Concanavalin A) was used
in positive control on T cell. |
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Table 2. Effect of crude polysaccharides extracted from fruiting
body of Russula rosacea on the numbers of circulating

leukocytes in ICR mice
a Dose No. of No. of leukocytes

Group . . p

(mg/kg body weight) mice (% 10°/ml)
Control - 10 2.35+034°
Fr. MeOH 10 10 3.15+£0.01
Fr. MeOH 20 10 3.22 +0.02
Fr. MeOH 50 10 440+ 0.28
Fr. NaCl 10 10 3.23 £ 0.08
Fr. NaCl 20 10 3.84 + 0.30
Fr. NaCl 50 10 6.00 + 0.03
Fr. HW 10 10 3.29+0.25
Fr. HW 20 10 3.40+0.14
Fr. HW 50 10 4.40+0.57

Fr. MeOH; Fraction exiracted with 80% methano! without dialysis,
Fr. NaCl; Fraction extracted with 0.9% NaCl solution and dialyzed
with dialysis tube (MW. 12,000), Fr. HW; Fraction extracted with hot
water and dialyzed with dialysis tube (MW. 12,000).

*Mean = S.E.
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Table 3. Effect of crude polysaccharides extracted from fruiting body of Russula rosacea on the body and immunoorgan weight of

ICR mice
Group
Control Fr. MeOH Fr. NaCl Fr. HW
Dose :
(mg/kg body - 10 20 50 10 20 50 10 20 50
weight)
No. of mice 5 5 5 5 5 5 5 5 5 5
Body weight (g) 32.1843.73% 37704+ 1.90 37.50+£2.90 37404221 36,770+ 1.5G 3660260 3800250 371350 3890+3.50 3820370
Liver weight (g) 176026 1634013 157+017 1,74+020 153+013 137x017 2094012 157+0.15 165015 1.65:£0.15
Liver/Body (%) 5512079 432+002 4324039 456+090 439+180 41x1.10 436029 4324067 428+13  435+087
Spleen weight (g) 0.18+0.075 023+0.03 023£005 033+005 033+0.03 033+067 036+0.58 020+0.14 025+035 029+058
Spleen/Boady (%) 0574025 059+032 062+0.12 079+032 081+0.18 091+£0.18 094+082 053+082 064+083 0.76+0.12
Thymus weight (g) 028+0.04 022+£003 021+003 0244013 0224006 022+003 023+000 0221000 023+000 022+0.05
ThymusBody (%) 088+0.14 058+0.04 0594005 061+008 059+014 059+0.12 060051 059+0.18 059+039 0.58+0.69

“Fr. MeOH; Fraction extracted with 80% methano! without dialysis, Fr. NaCl; Fraction extracted with 0.9% NaCl solution and dialyzed with
dialysis tube (MW. 12,000), Fr. HW; Fraction extracted with hot water and dialyzed with dialysis tube (MW. 12,000}

®Mean + S.E.
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