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Ultrasonic Modification of the B-Glucans from Saccharomyces cerevisiae
and It's Effection on the Immunoactivity in Mice
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Abstract: The macroparticle p-glucans from Saccharomyces cerevisiae (SCG) were modified by
ultrasonication in order to get microparticle SCG. After ultrasonical treatment, the equably
singal particulates of SCG were homogeneous and it's average diameter reduced from 56. 49 ym to
2. 33 pm. Because the diameter change of SCG bring some influences to it's immune activity, the
immunoactivity of N-SCG and C-SCG were tested. The results showed that, the lymphocyte
proliferation, the hemolytic level and the activity of NK cells of C-SCG groups increased
42.35%, 28.89% and 78.10%, respectively,compared to that of N-SCG groups.
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RENAR, BRXEMARBESRFREM, SH
MaEETHEMK 30%~60%. SCGKIBELFRANA
R AR p1,3 -FRBEM B-1.6 -H R Kok
A3 -HRBHESEARNLS00, 56 FHE
B85 % RT R IS RE-SEAN 150 S -
1,6 - BB, SCC EAHRAE . FLME 5
BORIAE GG OB REREREEYY
U, ABBIRAMBKE, WA FHREBER
I hhBRATZMNAE, B EBEREYSE
FE A MR B ST,

SCG RETK, ERER, HER —ME 20~
80 um™, % Tabata % A#iH . /MR SCG & A
FHSEMMARZEMEADEENRE WK
wWEENY ., BT EEELATRER SCGC KM
BT A S, PR FKB/NT 5 pm
95 I P, BT SO LB TS SCG 1 S B T AT
Z5, LLHE BB B

1 #HE5F%

1.1 FEZARREH

J1E5 % A(Con A), W H R BRME (MTT).
#E Sigma A F 7 & RPMI-1640 3 5 % £ H
GIBCO AR=M: B AR BR: LBEREY
TRAE /NI BR MU EFEY
IERMEMES:AF a4l ERERKES&;
HAG BB PET L.

A4 K. TB-214 B, % E DENVER 2 A7
s tE B AR L3R4 HPS-160 B, B /RIERBRHL T
AR E =4 R % 548 : HZQ-F160 B, 15
REFBKETHARAERAR ;8% LES CI-
1F B, /RERKE FHARERAR =M B0
LXJ-IB&, b LR 23 =& @ EHE
PL:GYB-40-10S B, FiEREFEH I 7 &
MAERTHBRNIYIS-TIDN B, TEHZ LR
By A BR 2 B = 5 8RB 18 1B 48 CS501-SP
B, KDALY 28 A BR A B = A E ALK
FE4H:MCO175 ®, H A SANYO A @ =& B A
R {Y . DNM-9602 , 4t 503 8 7 5 A A R 2 5l 7=
SHEEME B M .CX41 B, A4 OLYMPUS 24
A= 5 LB 4 MY . BT-9300H &, 5+ % 1 B $1%
BEBAR & E4 5B UV-1201 B,
Jb % BRAIC A= .
1.2 Zhi5 Ak

B RN B 4~5 kY. 4k E 18~22 g, &1

BHAEEXRETRHWERE. BR/DHBHE
LB BAMY BE , KBASHEE pHRE
ZRY— K, EE B2 HH 50,150,250 mg/ (kg
A, EHXTBAM T 150 mg/(kg - DK EELEK,
Regk 15 d JEHTE MR EIBIRIE .

Yac-1 /N L0 40 A | o B B 2 A 2 B
BT A K AE SRR 10 %/ K B9 RP-
MI-1640 K@i, 78 37 CE&B A8 5% CO. .
R T SR AR 2~3 d.

1.3 ERAZX

1.3.1 SCG#14& BUE:Ef:40/ 400 g fin 2 000 mL
FEFKT 200 HREWHEMN , BHEE T KEL
Bedk 3~4 ., HHBEMAZEFKHRER
AE15%,pH 5. 0 AWK R /5755 C,120 r/min
TA24h, BEEWEERE.O®EREM pH
7.5,0. 2 mol/L BB wh UK FEHI AR 10 g/dL M
W7 121 CTHRME 41 LAREBLEER AL
BFKEERERRSER 5% MEFHK,70 MPa F
BOEENE. 24 MEFLBEELHRRSE X
BRHBRBEANEEAME. ZE K 1g: 4 ml B
HC B LA S5 7R B 0 A DL R AT [ 00 4 48, I i 75 B
SCG #1247, A Protamex % {4 8§ 3 H i 17 B8 #%
H-PREBRFHHBEREEO. BEHRANAEY
AEETAREREPE RAEHEHALKZERTK
ZEERUEY 2 B R T4R13 SCGMY,

1.3.2 SCGRE®4 SCG MAEEFKER
1.0, 1.5, 2.0, 2.5 g/dL WEBFHK T 4 CTHE
SR, BULEEW® 100 mL B FrkiE# . £ TIEH
% 18~21 kHz F4HILL 200, 400, 800 W #Zh &
AT A, S AT A] 24 s, B §KEFHE 6 s,
1.3.3 epeAe ng s doni 2 BR 3 BKOH i Ak FE /B
BB R AL s B R A E THERE,
TR E RS IEE

FifRiE S (mg/g) = MR E (me) /KRR (g

PRAE S B (mg/g) = RRAE R & (mg) / 1k B ()
1.3.4 HiesmistaE Con AFERH/RM
WE ML (MTT %) W 3CEk[11]; CH,,o 35
W M B AMA T WS % sosk(12]s NK 40 7%
HE 90 R 3CER13].
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FHT SCG(N-SCG) M F i 2 K 56.29 um, £3F
LAEFRESLCEE KRBT hamiaE,
BENENARIMERER. YBEKHERN 200
W, 4 B J5 SCG(C-SCG) E ¥ ki 12 f% ¥ 5. 51
wm, T 8 75 T 3 £ 400 W 1 800 W i, C-SCG Hi &
/NREARST 1 2. 33 pm F1 2. 24 pm, 3 BLBE & 0 6]
HERK, FHRBRRBEBEAEERSE S TH
.

BAEBERAE, EE X B STFHER, s
Wy TR P4 B MR sh . TE BT IE MR E X
MEEX, Y85 EERETELEEER. ‘S
BHRERT . FEAFRAMEENSBKBE
K4 BEK ARSE . 22 KBUHEY . &4
DA BB A B ZEAR S et (AL AN 2 AL S K7 BB /N 23S
fAI P, =4 5. 05X 10" MPa & N, 487 0 8
B ERFAXH SN ERE S R EE—
Y SCG FTHURB DRk, SRR
KAGHEEWRE-ENTERARELRXER, HE
R K BB IR RER N EFH SCG #
—SHE. HEBEEBSBEMEK,SCG MR 2E
e, X R H T M REN SCC HITHR A
A SCG #hLfE » BB J5 /N ORL N 13 Bl o 3 bR, 1L
L2 6] L 4R £ JL 3R 38 K, (R el T OB R T
DEBEARCYER R T B ZAMER S, A
15/ MR 5 T & £ B B IR SCG Kk . A5
R PBORE STk B B /0 BR00ORE T T R - B - W B Y
P&, ff SCG AL M B A FHRBRERE,
WIELEE R, iy TR D32 400 W 1 800 W 4t
HEt,SCG PR RIEM . S5 HAR P HEM 400
Wb HE 12 MER,

4 8 1216 20 24 28 32
BFLERY

1 BENE SCC BIFRRHIY A
Fig. 1 Effect of ultrasonic power on SCG

2.2 HRFERREN SCC BHRBEMHEME
BRBRERBEBEMBAGHAOSEH K~

ERE W, A 2 Bia:SCG BL1.0,1.5.2.0, 2.5
g/dL FRE MW7 400 W W R T i AE LA,
FEEWKESE 1.0,1.5 g/dL B, B3t 12 RIGH 405
JG . BLfe i AL T AT B 56.29 pm FEF] 2.87 pm
3.26 ym; FEEWELE 2.0 g/dL &, TFE 20 KIG3H
RN EARER 3. 23 ym; EEEREFED 2.5 ¢/
dL i, 42 32 RIEH  RLAE BT 3. 88 pm, X
MHERMEEAE HE MBI AEFLHE
PEAFEENBENTERR—ENFEHR N, &
FEWKEF & MA WA SRR TR . LG
BELEP EGKEREN 1.5 g/dL,

60

g 40 = 1.0g/dL
2 - 1.5g/dL
@30l —~a—2.0g/dL
5 - 25 g/dL

16 20 24 28 32
BB RH

B2 #RRERE SCC EIEHRHKME
Fig.2 Effect of sample concentration on SCG

2.3 EUFHIIE SCG B E & #r

Xf 48 4 4k B AT G B SCG X80 B BE4T X b 43
Hr &R B :N-SCG #9142 :56. 49 pm, kB F 73,
67.30 pm, R4 .31.13 um; &5 C-SCG
B4R 2. 33 pm, K FLF 342 2. 56 um, W FF
¥12:2.07 pm, FHR EREYZERNEREHRE
BHEWABHKBE TR BEEHNRREEE. N
TXHEmMERE—-SZREHE-EWTH, X8
FEAE AT B SCG #T T BMBENE(LE 3.3k
BEAEREZRRERNEALE — B RE KB
R AT SCG 48Uk A BBk B s b4 .
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. (b
B3 BAELEHGSCC EBHIEE (X400)
Fig,3 Micrograph of unmedified and modified SCG ( X
400) ‘
2.4 EHHEERPD-EEE MR EETH
—RBOK ORURL AR 1 7 b2 B B TR E
MW R ERA LB G LB SCG &%
L g/dL TR RFT T M, A 4 iR,
#E 60 min f5,C-SCC BBH R ELARBRHKMN D
B, N-SCG BB+ 1 SCG ks & 3 v 213k
BHRT. XHEXR.CSCCER TRKRAMNE
BRI EAERE SR Rmy AU EAFALE
BRevmis b RIET R RIS R RE,

N-SCG

(b
4 BELBHESCCHERREL
Fig. 4 The sedimentation of ultrasonic treated and un-
treated SCG

2.5 f&IFNIIE SCC X /hRA B BHER
2.5.1 sTEBHREGYH BESHBREENH
BRAERET RAEEEARZ NG M
SR B B A L5 B R Y B B R LT BB X R R
HEF®INE AR AEMEREESREER
BrrEemFmmgm, — Bk, i HKT M3
PR HERBENEREESKTRENE.
BRI SCG 3t/ RS %2 1 LA 5. N-SCG %f /)
RBREEMREE ST BAHLBREBREER
(P<0.05);C-SCG X /MRBFAER W ME AR
31, 5 %4 B A8 e, o R4 (150 mg/ (kg
d)E R E (P<0. 05) T i3 7 B 4 (250 mg/kg. d)
2508 E(P<<0. 0D, HEX /B g8
MEZmENLEEER.
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Fig. 5 Effect of unmodified and modified SCG by ultra-
sonic on the index of immune organs in normal
mice{n=6,x%s)
2.5.2 stCon AfFFHhemBEESYH FEH
0 M e 1 82 O 40 0 20 B e 2
Jrik RIS R 1,35 N-SCG #) 150 mg/ (ke
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e, XWHEA S ConA REMFFERER, XD
BHE RS LA, AR KRR
B ConA S THARNEHBER LR XR
WA EENEN T AN FHRRERE. A
£, 485 /MR SCG %f Con A BER/IMNRME A
WHBERERBUEBAREZSCCH 14215, hILE
KB b AT LB B3R SCG %t Con A FER/MR
WA RS

£1 BEESHWESCCHIBRRICHARNAERNER
Tab.1 Effect of unmodified and meodified SCG by ultrasonic

on the lymphocyte proliferation of mouse spleen(n=

6,xts)
e/ 0)0Y -1
445 (mg/

(kg» d)) M ConA kMM ConA  #f4
_ 0.460+  0.310%F  0.350+
N—8CG %0 0.106 0. 080 0. 055
150 0.6484+  0.393+ 0.255+
0.082 0.097  0.039°*
250 0.5754+  0.418+ 0.158+

0.101 ©  0.102 0. 055
0.495+  0.330+ 0.165%

C—scc 50 0. 051 0.064  0.027
150 0.623+  0.353%  0.270%
0.054 0.056  0.058""
250 0.790+  0.428+  0.363%
0.073 0.064  0.033""
0.310+  0.208+ 0.103%+

R 150 0. 055 0.048 0,019

* P<<0.05,** P<0.01,fIxf AM.

2.5.3 sthik CHoA NK R iER G YHh HFil
EZE/DR BRHEAKRTENRFESGE, Y BHKE
90 3 41 R 45 26 41 4l (SBRO) Wl 3G » L LK
HREF AR GENR, YFEREZR—HIE
B, EME SHREM. £ EKES 5 T SRBC
I, LA TE B LR LR A AR B O i R
A (CH;, 18D B8 85 I VR K S/ D BB AR L.
TRERLE6(), S BAM L, LHETHEH
SCG ¥y =] 3% /s B L 75 o B 4 i il & 44, 35 2 5
BRBIME, % 0~250 mg/(kg - ODFBHEAY
SCCBFRENEMXIE., LEF 250 mg/(kg *
DR C-SCG 3t/ B i S AMEEHEE K B3
HEAR 3R A (P<0. 01), LRI %R B 1 N-SCG Xf/h
BRI 7 A AR TS PR KRR T 28,89 %,

NK 41777 T A S sh ¥ 50 A I g A L bk E2 4%
MEHP ERGFEREARFER LR,
ERPERA 22 5 B R B 08 AR L4 A b
VRS G B R R AR RE

EEEMA NK A s EE ST M EE I X &R
FY RN RGN EREARETZ
—. % NK 40 i 7 i 8, N-SCG # 150
mg/ (kg « d) 5 %50 BB Xt/ B NK 40 0 75 4 48 %)
FBARBT 93.34% , AARBEHZR (P
0.01);C-SCG # 150 mg/(kg + d) 1 250 mg/ (kg
CDOFIMRBEENBALBERBUHARAREFE
#H:(P<C0.01), H v C-SCG # N-SCG k&, /MR
NK S H#RE T 78.10% , 4R WHE 6(b).
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Fig.6 Effect of unmodified and modified SCG by ultra-

—

sonic on hemolytic level and the activity of NK
cells of mouse spleen(n=6,x%ts)
3 & &

1 7 THH%E 18~21 kHz F LA 400 W (3
T3t SCC #HATHEFE AL, MG AL B A H] 24 s, 6]
KutE 6 s, 3 20 NEIF,SCG MEH R ZHER
#9 56. 49 pm K 2. 33 um, BAEBHWHREE;

2) X EFEBWHIE # SCG X /DMRERY
BB (R 21 A 5 2R R BL : SCG RLAR i 28 4L Xt /)
B 38 3+ X K K& mi, {8 C-SCG #8 it N-SCG, Con
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ABZRNEMRCIEERRE T 42.35%/MRM &/ T 78.10%; XKW C-SCG & N-SCG E i@
Ho B RS T 28.89%0; /MR NK 41l BEHMB/DRAOGENE.
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