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Immunoactivities of PVYMP, a Protein-polysaccharide Fraction Isolated
from Mycelial Culture of Psathyrella velutina

Kyeong-Soo Chung” and Ji-Seon Lee
Laboratory of Microbiology and Immunology, College of Pharmacy, Chung-Nam National University, Dagjon 305-764

Abstract - In the previous report, we described the marked antitumor and immunomodulatory activities of PVP a protein-
polysaccharide fraction of a Korean wild mushroom Psathyrellz velutina. In this study, a protein-polysaccharide fraction,
PVME was prepared from the shake-cultured mycelia of the same mushroom and its immunoactivities as well as chemical
compositions were investigated. At 200 pg/m/, PVMP weakly stimulated the BALB/c mouse splenic lymphocytes to form
lymphoblasts and upregulated the expression of CD25 molecules, but failed to stimulate peritoneal macrophages. In chem-
ical analysis these two protein-polysaccharide fractions were found to be quite different in that the carbohydrate contents
of PVMP and PV respectively, was 85.3% and 41.2%. These results reveals that PVMBE unlike PVP, is a moderate immu-

nostimulator on the immune system.
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iRl olAjska o|ZHE] st FAAIE PDA APEuiA]e] o]
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TAH tH>

PDA AHH iAol BE 2}l ZEEMA A58 439 @
A wjokg A Wi @A 113 4R 59 50g, BE 10g,
yeast extract 10 g, MgSO, - 7TH,0 05 g, CaCl, 0.3 g, ZnSO, -
7H,0 0.04 mg, CuSO, - 5H,0 0.01 mg, MnCl, - 4H,0 0.07 g,
FeSO, - 7H,0 0.1 mg, o}3t 'Saluj=e} Aehst §71 ola) @
A3 7}A4 9l (Osterizer 12 Speed Blender)® 2 3H3ich.
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Fig. 1—The shake-cultured mycelia of Psathyrella velutina.
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CHUCICHR| PVMP| 2Ete BA
NEF FEHE TEFE RFEFOE 5Pl anthrone MokE

aAero R Bo] HAPYO0 R HRiint.

BIE 4igy siEfd M= o iR

olu] Bugh W00 A3 ] Tk} o] vIAAE HH
& A zstgd ). =, SPF(specific pathogen-free) male BALB/c
A7 o] &S &3t 3 100-mesh? stainless steel screens
Z3AA AR BBt QRIASEAR(PBS, pH 7.2)2%
23] M)A 3t 3, red blood cell lysing buffer(Sigma)s ©14-, &
12 28 A7)0 thA] PBSE 23] A2 3 % fetal bovine
serum(Hyclone)& 10% 37}g RPMI 1640 WH](10 mM
JEPES buffer, penicillin 100 units/ml, streptomycin 100 png/
ml A7H©)E "10% FBS-RPMI 1640 HiA)"e} A= 348}
2X10° cells/mio] S5 nlg WM AerAS Azeigich. &
ot A2+ 10% FBS-RPMI 1640 Hix]ell 1 mg/mlZ &5
AlZ1 3 0.20 um membrane filterZ ©jz} BFeta F ool w2t
gldsloy AMESISict g W8T dAYele 6 ml culture tube
of] 500 p B3l uiK] = ASE 500 piE 718l 5% CO,
thrlatolA 48717 wiksISic). BE A Y S5 AY
atict.

oIS ToIAl U SM|ZEM (flow cytometric analysis)™”

A Hetel 300 WE FACS tubeZ &4 Qe ste] 4%
S AASL, 109 3AsE FITC-conjugated anti-mouse CD25
monoclonal antibody(Pharmingen) &% 20 W& 7}3to| W&
Aolla] 3087 HAFEHAAG ATt 28] AJAE F 300 W
2 P71 £ FAEE 287 9131 propidium iodide
(250 pg/mi) 30 WAL A718le] SA) FAIE BAEAG AR
GA|EE27)= Becton DickinsonAF2] FACSCalibur®]™ AH§-
3k B L2 1H:e CellQuest th FSC/SSC dual parameter
dot plotellA] FSC thresholdE 423k 10,000702] Ao o
3 AaE FHeslglon) o]5-2 thA}l FSC/FL3 dual parameter
dot plotell LFERHe] FL3-negative?! A3 (viable cellyE 41 i
Ao 2 &3l 0]5-S& FSC histogram % FL1(CD25) histogram
of vehd & M35t

B2HHAMIE spreading A1
BALB/c A7 2] 7l X1 PBS(pH 7.2) 5 me: FABIL
12A 2AY # F B AFAg g5sisich dadEa s

AFEohe AASHL 10% FBS-RPMI 1640 #iA}ol] 1% 10° cells/
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m/Z B-FA]# flat-bottomed 96-well culture platee] 200 p/4
7¥etaint. 37°C, 5% CO, th7|stollA 1A12E wijeksle) Eelng
§71el] §-2A71 & 37°CE ©l9] 52 10% FBS-RPMI 1640
i 2 33] A, BAEA] o2 NEES AATAILE 7]
A|E -GN 200w 7yl thA] 2A1F wiekst 5 fulid AL
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CHUCIEN PVMPS| E215I5HY My

TreEHA g AR RE FE8 divds] PVMPE
A 32 =) G FAY BURA, SRTU AEAE
F ol 2 521 anthrone A°RS o] &sh vl o7 PPt
A7 FHFE 85.3%2A, TrEaA AAAZTE 2T &
Wt PVPY] 93 (41.2%) Bt 28] o) Esich wetbA
PVMP2} PVP= A2 Aoldt itk gs & 4+ Ut

PVMP2| Lymphoblast 84 X = §1}

BALB/c A7 v13 dultol] PVMP 52 7Islar 484131 Hljok
3 T FAIEEM (flow cytometrical analysis) 7]H 0.5 £4]%
A3}, Table 1o VR vk} PYMPE 200 pg/mi 5504 @b
§ lymphoblast Ad A= &3 UERISITE & AEAAT B
3l FAFE HA parameterq! FSC gto] tiz+9 A4
343.410]Q0 21} PVMP 200 ug/ml *2l-ollM= 387.28% 57}
(p<0.001)3133c}. #ot o}u)2} lymphoblast B]E©] thxe] A
¢ 339%%R 21 PVMP 200 pgmi Aol E 49.8%
(p<0.001)Z Z713I50tt. o224 FFEA vk 25 E &
g3 chllchdal] PVMPE SrEAl AMIA 25 223t o
witkeds) PVPS} -5AV8HAl lymphoblast 434 <= 712 23]
e el 4 QI9irtk. T2yt PVMPE 100 ug/ml 2 50 pg/mi
EEoME lymphoblast 43 A5 &3E VERAA] X3! PVP
Bt 7 g3t ujekghe o = UQich
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PVMP2| T cell &5} 3}

AeellA FRIgE lymphoblast 44 A= &7} ofH HAA|
EE FIF BN YEbd FAJARAE 3] S5t
BALB/c A7 vl Q5370 PVMP 5% 718Fal 48~17} vijokst

Table I-1In vitro Lymphoblastogenic effect of PVMP on the splenic lymphocytes of a BALB/c mouse

FSC? % Lymphoblast”
Stimulant Con. (ug/mi)
Mean=+SD % Increase Mean=SD % Increase
Medium - 343.41+2.97 - 33.9+0.84 -
ConA® 5 458,94 +4.53*** 33.64 73.0+0.3%%* 115.1
pvMP! 200 387.28 +2,80%* 12.78 49.8+1.4%%* 46.7
100 348.46+4.78 147 33.3+26 -1.91
50 349.09+2.85 1.66 349+13 2.77
PVP® 100 376.55+3.67%** 9.65 42.0+1.6%** 23.75

FSC is an abbreviation of forward scatter, a flow cytometric parameter, which corresponds to the size of a cell.
°The cells satisfying a marker set on a FSC histogram to include larger cells were taken as lymphoblasts.

“Con A : concanabalin A.

dPVMP : the protein-polysaccharide fraction prepared from the shake-cultured mycelia of Psathyrella velutina.
*PVP : the protein-polysaccharide fraction prepared from the carpophores of P velutina.

##*Significant at p<0.001.

Table II - Effect of PVMP on the expression of CD25 on the splenic lymphocytes of a BALB/c mouse

. FL1 (CD25) % CD25% cells
Stimulant Conc. (ug/mi)
Mean+SD % Increase Mean+SD % Increase
Medium - 8.20+0.66 - 13.37+0.63 -
ConA? 5 92.24 +0.56%** 1024.49 87.840.44%** 557.14
PVMP® 200 9.92+0.41* 20.90 19.26+0.68*** 44.08
100 7.83+0.31 -4.58 12.78+0.64 -4.37
50 8.20+0.24 -0.07 12.98+0.46 -2.90
PVP¢ 100 11.61+1,13%* 41.58 25.74+£1.56%** 92.53

4Con A : concanabalin A.

PPYMP : the protein-polysaccharide fraction prepared from the shake-cultured mycelia of Psathyrella velutina.
‘PVP : the protein-polysaccharide fraction prepared from the carpophores of P velutina.
*Significant at p<0.05, **significant at p<0.01, ***significant at p<0.001.
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Fig. 2 — In vitro spreading of BALB/c mouse peritoneal macrophages
by PVMP and PVPE, the protein-polysaccharide fractions
isolated respectively from the carpophores and the shake-
cultured mycelia of Psathyrella velutina. Each data point is
the mean of three experiments. The numbers shown are
the concentration of the protein-polysaccharides in pg/mi.
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IFig. 3 — In vitro spreading of BALB/c mouse peritoneal macrophages
by PVMP and PVE, the protein-polysaccharide fractions
isolated respectively from the carpophores and the shake-
cultured mycelia of Psathyrella velutina. A: medium
control, B: PVMP (200 pg/m/), C: PVP (200 pg/mi).
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