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Effect of Polysaccharides from Chinese Rice Wine on Immunity-Related Cytokines in Immunodeficient Mice
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Abstract: The objective of the present work was to study the effects of polysaccharides from Chinese rice wine on immunity-
related cytokines in immunodeficient mice induced by cyclophosphamide (CY). After fifty mice were fed adaptively for
four days, they were divided into five groups: blank control, cyclophosphamide, cyclophosphamide + polysaccharides
from Chinese rice wine (50, 100 and 200 mg/(kg-d)). The mice in CRWP + CY (50, 100 and 200 mg/(kg-d)) groups were
administered with polysaccharides from Chinese rice wine by gavage once a day for 14 days, and the mice from the blank
control group and CY group were fed with the same volume of physical saline. Then, the mice in CY group and CRWP +
CY group were injected intraperitoneally with CY (100 mg/(kg-d)) once a day for 4 days. On the 22" day, the mice were
executed and the blood was collected from the retro-orbital plexus and centrifuged for analysis. Interleukin 6, interferon-y
tumor necrosis factor-o, immunoglobulin A, immunoglobulin M, immunoglobulin G and complement C3, complement
C4 in mouse serum were measured by ELISA. Compared with the controls, interleukin 6, interferon-y, tumor necrosis
factor-a, immunoglobulin A, immunoglobulin M, immunoglobulin G and complement C3, complement C4 in mouse serum
were increased. The level of interferon-y in CRWP + CY (200 mg/(kg-d)) group was significantly higher than that in the
blank control group. These results indicate that polysaccharides from Chinese rice wine can enhance immune function in
immunodeficient mice especially at higher dose.
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fER, S BEERERR. MiERZER, RZE4E
TEAREEAZE RN, THREgE. Bk, |
SRAGAA (natural killer cell, NK) ZHf. KiZHfE. 40
YA AEY R 2 W I g e e A R T 9 4T )
S, M SENK AT Re!  FLER B A 2 Bl B B %
TR EL 40 B ) G e A FH IG5 AN, I R T G R G0 i
S8 1 1 R R 22 WS (SR NKCRI T 6k 2 48 i 7%
ISR, R R-20077 4, B AT DL A 4
fii (peripheral blood mononuclear cell, PBMC) 4 ik
STt AU TR AR IR R, F S R
AN E EA P, AR R RS R % ik
FERTR MM RER . XTI A, 2P R
FEADH bR 40 P 3G 5, T ELIE BR S 5 I ek e A g
I T

AR, EIEREIR RN R A, R
WA, (RN BRI e B AN AR R e e 2 A
{BJE HRTHEA T2 B (polysaccharides from Chinese rice
wine, CRWP) JbuH B 2 e E - RIHRGE . S 7R
BN S BA T E,  ASEIR PR B I o
PRGN RAE AR, 25T /NSRRI E BN 2 0,
N R AR IRR (AN e a8 B aE. S g A G g A
T RV B 2 B I S

1 MHS5HEk

L1 AR

G2 e =T S

% (cyclophosphamide, CY) . JIEHEH
(ConA) . F4Hffi/~%-6 (interleukin 6, IL-6) « T3
% -y (interferon-y, IFN-y) . MRIRFEA F -0 (tumor
necrosis factor-o, TNF-a) ELISAWFI&  32ESigma-
Aldricha#] s RERREHIRFI&E (gA. 1gG. IgM)

FMAIRFIE (C3. C4)
AF.
12 5w &
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AR AF; 79- 3B HER IR R E SRR
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DevicesA Fl; SN-CJ-ZFARUN A E L TAES 55
LR EIRA T UV26005E4h-1] et b
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HAHSAT: 24, 96FLE TR SR AEMRHEARA
Al; BXM-30RM.AE /I8 KT 4%+ Centrufuge 5415R%!
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{8 3% E B B R A /N B, ERE AP, b R K 2 sE
WA AE, A A VFRTES . XCYK () 2002-
0008, {FHAMIES: SYXK (F%) 2002-0037, 14/ &
(20.0+2.0) g, HHERHHERERRm S . BELR
KR bR, e, JF HA7EE MNPE M FR4 d ) Bl
Bl hs 4, &AM, CYBRMA., CY HEFRHH L
R, CY+HAEEBE . CY+ M= 2 b
4, 410 K. SESERRTE K, B 20 HKE
i), %3 NMAFZ RS (=T 50, 100,
200mg/ (kg d) Z/NRBEE, ELLH14d, THHAMNCY
RS TAEFR K, HHRE. HBIORBRTHHE R4 H
THANEE S B2 100 mg/ (kg » d) , #ZE4d.
1.3.2 RPN BR S R 1l e

NGBS R R, FERRE, RIERM, mEf
T4 CHEI2h, HribfmiFE/E, T4 °C. 3000 r/mingg L
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HUORAF B IV 5 42 HE R0 60 10 B 1 U 5 e 2 R B /D R
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Table1 Effect of polysaccharides from Chinese rice wine on serum
IL-6 of immunodeficient mice
2H 5 OD 50 ufH.
=K 0.171+0.008"

CY R 0.082+0.011°
CY+CRWPIE &4 0.11540.013°
CY+CRWPHIF| &4 0.1374+0.010
CY +CRWPH 4L 0.152+0.014"

1 ANFER R R R B AL B E N E R (P < 0.05). FHE-.

WEIFR, SEAHAME, BRGNS FIL-6
(1 R AIG,  2 W PR B I i () 0 S 2 4 1 % AR K/ R If
HEHIL-6/ &=L, 5l R AR RFREERAL, &
WAVAR % )1 FBE. 28+ CYA /N RIMEHIL-65 &
BRTEAHNR, EHEE THEEHANR. 852
PRI M50 mg/ (kg » d) B, GBEBEE /N R IE HIL-6
HH (ODys,n=0.11510.013) AN R M IEIL-67 &
(0.082+0.011) [J1.40 f5, =2 HAH/NRIMIEIL-65
# (ODys,n=0.171£0.008) [167.25%; 5% bl &
9200 mg/ (kg = d) B, RZEHEFE/NRIMEFPIL-65 &
(ODys01n=0.152+0.014) MR/ R & HIL-67 &
(0.082+0.011) f1.85 5 A17 H 4L/ ER LIS IL-677 &
(OD,50,,=0.171£0.008) [1]88.89% . HItLiiH, #{H%
W B 0% 400 1) A B8 I e 5 5 0 BRUIL RS R 4 B R IL-6 & &
MR, B R OO PR IR I 15 5 G 5 S P /N BRI B 98 1)
RE, I H 3R 2 50 5 5 s BB 0N BRI P A e R
IL-6 2 & 2 AAE/E—FIEA GG R .
2,12 BEV N G s BRI /N BUIFN-y & & 152 0

IFN-y/&2 —F ZFh S REvEPE AR 5T, FH SR AZ 40 B A0 bk
LT = AR Y. TN -y R i S o A% o W A e % K Al e
W K h R ARBE, O R R B AINK A, SR NK A
LT e 4 M D A 0 1, R R A R P A ) R
P WA AR K DR I T ORI, 0] i = 1] e R 4
JH B2 A1 E o IR DR B A K TR, DT A R e 9T 4
TS0, Ak, TEN-yId REMS 10 filoss 35 R il 5L,
0 R N DNA S B, FELAS R 40 e e 1 5. — H
MU AR, SHBIPETAIME Chelper T cell, Thl) IhRE
PR, TEN-y=AEdb . DRI, AR SEOfd ik i e /s BRI iE
HHTEN-y (1 85 B SR PPAN BT 25 W 0SS 88 s B /D BRL G2 T e
g, SRR 2FR .

#2  RBESENRERE/DRIFN-y & 2R
Table2  Effect of polysaccharides from Chinese rice wine on serum
IFN-y of immunodeficient mice

2H ) OD,5,1H.
sk 0.076+0.007"
CYRLRILL 0.047+0.006°
CY +CRWPILH &4 0.056+0.006"
CY+CRWPHIF| &4 0.075+0.012"
CY+CRWPE 7| &4 0.08240.013"

HR2A A, 5 MM, B AN R mE A+
IFN-y B & 288, R PRSI 2w A K
NER L PIFN-y ()& S FEAC,  S1E/D R Z R4 DR
KL, ERAARTE I TR, T2 +CY /R
5, BAHMFEHIFNy S 2T T AR, H2E
B TR /N RS FIFN-y S . XEHRES
W R A% 100 1) TR B TR e 175 5 /0N BRUIMIL 7 PP 48 PR DR TFN-y
I N, BHRE W OOCE R RN R s TR . X
FARMEEEZHE+-CYHINT, 47 N850, 100,
200 mg/ (kg e+ d) B, HIFN-y&&E (0D, .m) HIA
0.056+0.006. 0.075+0.012. 0.082+0.013. PiHFEE %
W2 BEFRIE MG, S ERE /N BUMLTE P IFN-y [ & &4
W m, I B 2 0 7 B 5 S g s e /) BRI Hh A
DAl FIFN-y & & 2 [AFAE —FhIEAH DGR &R
2.1.3 BV 2 PENT G B B/ BUTNF-o 3 B 1 5200

TNF-ou2 L35 51— Fh B8 A6 iR & A PR SR8 B4
B, FE B E R NKZH AT A 4 ek
TNF-afE W5 ERIF T2, ANAT UG i 83 48 i it i 45t
v A A PRI AE B AR RE 77, 3 AT DA N A
BRS 7= A, TR o ORI 7 WA i A B . Bt
YL, RSN S E A R

£33 ABELENREE/DETNF-aX B W

Table3  Effect of polysaccharides from Chinese rice wine on serum
TNF-q of immunodeficient mice
2153 OD 50y fH.

=kl 0.42140.022"

CYHEAZH 0.25440.034°

CY +CRWP/L A4 0.296+0.021"
CY+CRWPHi7H4H 0.337+0.015
CY+CRWPH 7240 0.389+0.015"

MR3F A, 52 AHME, BAA /N R G+
TNF-aff) & 88K, BB L 5 2 E 5w A KD
UM HHTNF-aff) & = PG, SIS/ R R R AT RE &
Bl SRR N M. X T R 2B+ CY 4N R
5, BAAHME P TNF-of 28T 2 A4/, H21)
WIS = TR /N B F TNF-0 5 . X R EIEL
W B 0% 400 o) A 8 T e 5 = /0 BRIV A 4 B PR TNF-a
HIFRE, BRENE T OGS s R E /N R 1 s ThRg . X
FTARFEEWHLZHE+-CYA T F, L7 EH50. 100,
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200 mg/ (kg e+ d) I, HTNF-a& & (ODy.m) 20515
0.296+0.021. 0.337+0.015. 0.389+0.015. W] Fti %5 %
W WEFIR OGN, FaRe B i/ BUMIE P TNF-aff) & 2 A
W N, I EL B 2 B R e e B /) BRI 4 A
A FTNF-o & & 2 [AF7E—FEA SR R
22 BN BN SRR /N B S B BR R 1 RS

TP BRI 2 P RAMIA ML 7, TE
b R BBV . 1gGAR I i b & e 1 S Bk
®A, BAEZMEEEE: PUE. P, i RSME
FH s 30T DA 28 b e 4 B A% 258 400 i 2 [ ) e 2, 51
21 75 1 R o A 09 R A A S A A B s T T A A2 L i v
TEMIR TIgGRIRIERRE H, XL R & 50 5 G i 3
A B VR, R 0 22 26 R 42 R R TR A
WA IRGUE Y, 1M R I 375 A — o 2 B ) S 5 Bk
®H, HorRE Rk THAMGEERE S, HAARMEN5A
BRI PRI RO A s TR

F4  RESHNRERE/NRSEREOSBHREM

Table4 Effect of polysaccharides from Chinese rice wine on immune
globulin contents in immunodeficient mice
S5 IgA &/ IgM &/ IeG& i/
(mg/100 mL)  (mg/100 mL)  (mg/100 mL)
E=Eil 30.15+1.23" 3132+1.72° 65324237
CY AL 20.45+2.05° 19.17£1.26°  40.37+3.36°
CY+CRWPIEFIEL  22.31+3.12° 2336+2.01°  47.82+3.25
CY+CRWPHHI &Sl 25874137 25724135  53.2942.56°
CY+CRWPEFIELL 27.32+2.05" 2885+1.71"  57.83+4.27°

AR S8 38 3k 0w 0 BRIV Hh g BR B 1 ) A ROR
PO S5 2 BB G928 Bk B /N R S R ThRe B e, 25
RAPR. SEAHME, BEAHEANRAGERERD
(IgA. IgM. IgG) ERIEHEEIC, JFHZEREH,
MF3ANZH+CYHAN S, HAakkEndERmRBK
THEHDNRIME P RZEREASTE, (A2 TCYRA
RGP sk EA & NHELERZ N
9200 mg/ (kg +d) BF, /NRILE T eEskE o & 8%
B K TR AN RIS e sk E A & &, AR, &K
DUHE B S 2 0 /N RIS R e sk E AR 5 £
W AR BRI O R, RIEIREA SR EEE A
SRS N AS WG .

2.3 T SN R R /N BRAMA 1) R

M A7 AE T I A ) — Rl ERE
WAL JE B B NG T DL RO B R B ThEg, JF HLAE
TG FE ARSI B AT TS TR B AP0, fEE
MR, AMABRMR NV Z KANAER R B, PR
ANF A E T, B BT R 7 05 A it ot s B A B
BEAE FI AN S A0 A A 1 4002 Th e fEAMA R G, C3
RAGTEERZ MR REEN—ANHSY, RFKAME
BWOmE AR O, PR RS A T AR A

L P TR R S B A B R S i B S ol o A 9™

R, ZHEREVS T HLR A AMA S B, 5N BRI

g . B2 HEXS G kR /N BRAMA B B o IR S .
RS REZHEX LIRS RIMEEBHYMW

Table 5 Effect of polysaccharides from Chinese rice wine on
complement contents in immunodeficient mice

5] C3& /i Catr =/
(mg/100 mL) (mg/100 mL)
=k 25.46+1.23" 6.13+0.27
CYRERILL 19.3242.25° 3.2540.89°
CY +CRWPILH &4 20.08+3.21° 4.31+0.94™
CY +CRWPH | E4L 22.63+2.13° 5.07+0.32°
CY +CRWPE FI 541 23.15+1.06° 5.684+0.41"

xRS, 5FA4 ( (25.46+1.23)
mg/100 mL) ) M HE, HEMAHPNRKAMECIE &
( (19.32+2.25) mg/100 mL) ) FEIH B[, HHZ=
R WTF3ACY+IE AN EAN S, LR
WIMEAC3E EM O MAEHERNER, BARKTEA
N AMEC3EE ( (25.46+£1.23) mg/100 mL) ) ,
BERE THERMHAPNRAMEE: THE2YHBZ
PEFIE 200 mg/ (kg «d) B, MNRAMECIE E
( (23.15+1.06) mg/100 mL) ) & K TR /)N
BAMAC3 & & . AN, 8% IUE B 80 2 0 10/ B4
RN RN 2R AR RRBOCR, *MEC3E
FHEAE R B N E NG n . BN RCAS B
( (3.25+0.89) mg/100 mL) ) 5% 4/ HAMES &
( (6.13+£0.27) mg/100 mL) ) #FE ¥, FFH3 i
W2 BEF R/ RAMECA S B3 SR /N R AMECA S
WA EZER, FE, ERIE S &2 /N
BAMA S BN BN 202 MAERERBCR, b
PACAE B A VEE 15 705 1 18 o T AN BB 3 o

YR T (cytokine) 2 32 B p b4 o 12 40 B 4 %
My B G e & A RNy T 2 K. ax i
E G 5 2 i P AN A3 W ) i 22 KRR 7, FE e L
R, XS AR EA R . AR r AR
R o SR dE RN LR A2 BT R D RE
X % HEARS 5 B 112 28 AN B R A i A L 15 51
F= 5K R0 4T P ) e I R 4% B R TR PR R IR Y A
M7 B e AR gn i, R RE AN R B sz iR, K
TR I 4 A A L SO, e LA T P
BEREHBN FHEsREE . RESHEIR. gRR
T 100 77 A FNAH TEL AR FH S LA A0 2 5 A0 A - WL ST 467 T
TR A E B S BT 2R PR AR AN i TR A AR
MR RE, R Z AR Az k. HAT, 4
KO kIA EEM, G EERIES A g
PR IR R BRI AR R AL R & AR K
K4, BIBe NadBA R, TR, EEHH
7 MRIRSEE T g A sl R,
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