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i E: MR RERSEASDRAKRC B LA TER, B DORAKCBELA S B, FEmEE
&, RITEAM, MEFBA (AR ) ARRE R REGRE S HEE (LIREH 20, 40,
80. 160 #= 320 pg/mL )., 4% 18 MTT &M R AR S x5 ok & m iedg a6 %Aty oL; KA ELISA
FEUE KR S4BT Aok tmie Lk P IL-2, IL-6, IL-10, IL-12 K-F 4%+ ; QRT-PCR # M
KA S st Rk & da g IL-2 . 1L-6  IL-10 IL-12 134 A2 44 B2 ( mRNA )& GA 69750 . f£ 20~320 pg/mL
RETCEA, KREZEfLE AR C@pgE, ARG meR T osmg, #mitdtmion
F IL-2. IL-6, IL-10. IL-12 mRNA %k, /£ 20~320 pg/mL & EEE A, KR S4mddiFFHhem
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Resear ch on the Immunoregulatory Effect of Jujube
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(School of food science and engineering, Jinzhou medical university, Jinzhou, Liaoning 121001, China)

Abstract: To study the immunomodulatory effect of jujube polysaccharide on mouse lymphocytes. Mouse
lymphocytes were sterile separated, cell suspension was prepared, and the blank group, the positive group
(levamisole) and the jujube polysaccharide group with different mass concentrations (final concentrations of
20, 40, 80, 160 and 320 living pg/ml) were designed. The effect of jujube polysaccharide on the proliferation
of mouse lymphocytes was observed by MTT method. The effects of jujube polysaccharide on the levels of
interleukin-2 (IL-2), interleukin-6 (IL-6), interleukin-10 (IL-10) and interleukin-12 (IL-12) in the supernatant

of mouse lymphocytes were observed by ELISA. The effect of jujube polysaccharide on the expression of
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IL-2, IL-6, IL-10 and IL-12 mRNA in mouse lymphocytes was detected by QRT-PCR. Jujube polysaccharide

could promote the proliferation of mouse lymphocytes and the secretion of cytokines in the range of 20-320

pg/ml, which further promoted the expression of cytokines IL-2 and IL-6, as well as IL-10 and IL-12 mRNA.

Conclusion: jujube polysaccharide enhances immune function by inducing lymphocyte proliferation and the

secretion and mRNA expression of lymphocyte cytokines IL-2 and IL-6, as well as IL-10 and IL-12.

Key words: jujube polysaccharide; spleen lymphocytes; cell proliferation; cytokines; mRNA

KA ( Ziziphus jujuba Mill ) , RZERHMEY)H
(0 TR ARSI, 32 43 A A S W R 5 U ) A
FOE AT, DB EIE IR R A, R
LA, BERMEFEE, KECAHILTHENRK
Bipps, KOEWEME RS . AR, Rk
J1. RIRZE B RAFAIRIEE IR . A,
KAXHGPERF 4 . FAEAL . i, o bk S 5
WIE AT AT R, BRI 2 BRI 2 A
KAZHE (Jujube polysaccharide, JP) J&E K
P EENEEY T, HA 2R A A
e H R, alifh . ™, ATfE A SR kR
KA e 1 i 4 L 1Y) 43 24 R0 A4k, T8 A M
AR EEEP BEARBOE R AP R A P
KSR EW R EIE sy, HA B
FMAETEM:, Hoh 2R TE R TR 2
Mo R B, KSR EAHEbmEY . feH
TS AR PrE i s E T B
FEE RS BT AT N TR | R
T AIRe R, ERSEAEYEZD ™, K
ZWEEA ) R T i R A (E
BEIACREE D, G TIOR3 T fE
PreEfbThae . BRI . PiEST . BRI
] e 20 M A RO R, KRR SRR
fiX, RRRWA, BT Tz 0GR AR
i, KAZHEPURE . DU RIS 58 S s )
SRR AR S A, K, PR HAR
FABLEIXS T KA 2R IRABESE . RRHA )
(R RIE i R e HAT B S
ARSCARE ZHE W FERT G, ST G R
T MTT U5 A Z2 B /) B bk L2 44t o 1 4
IFZNR 3 ELISA BULE A M X /) Bk 1 4t
VSR TL-2, IL-6., TL-10, IL-12 7K-FHI5200H ;
QRT-PCR il K4 224 X6 /N bk EL 2 TL-2.,
IL-6. IL-10, IL-12 fF iM% R (mRNA) fy%

ik, AREZHENHE— L & 5 R R BE SR
1 MEE5FE
11 #R
111 SEshy

Balb/c /MR SPF 2, {RE7E (2042 ) g, 8~10
JEWS, FRZRME 20~26 °C, BN ERFR R ARt
22BE, HEFEYFRTIES S SCXK (11)2014~0004
1.1.2 245

KA LR, 4ifE=90%: BAEMEARAR
oL UZBEHFMPIGE MY Wi KA YRh
BBRAFIFA M HIEPEMEEE 298-93-1 (MTT). &
3 ( Trypan Blue ), RPMI-1640 £5373-11875 .
T HIIEWA D8370-100 ( DMSO ) . £1 41 fify 4 fig
W (Tris-NH4Cl), BERRERZZ vhis i (PBS) FIE
fi-P1014: Jb s REERHE AR AF; Trizol-
RO016: o RAEYHA; HHNE. CBE: IR
R TR A RAE ; /MR IL-2. IL-6, IL-10
FIL-12 mRNA 4 i R R iR & . b TR ik
AR AR A ; TaKaRa %5 iK57 & . TB
Green"™ Premix Ex Taq'™ II ( Tli RNaseH Plus )
X7 & RT-PCR 7] £ RR047A TAKARA . QPCR
R & RR820A TAKARA : E/4EW THARA A .
1.13 f¢#s

Varioskan FlashT ZUjfgitr{ . 55 EFEER K
HRBHE A % TAE SW-CI-1F A FH0g
bR &AW AF; 8 BMEE CKX41SF: HA
OLYMPUS A Fl; fR# .00 TDSA: W #H 7Y
AR AR ] 96 FLEE 24 LAk &5 B OHL
|- i % =2 (TDL80-2B) ; CO, 5 32 4 : H A&
SHELLAB; FA2004N #IHL T K. iK% R
AUERA RN T 3 Mastercyler ep realplex® 75 52}
PE & PCR Y. AG 22331 Hamburg %! PCR #"
Ha4Y . BioPhotometer plus & HAZ R/ HTL : 1
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Eppendorf 23 H); 4 HZhBER R RS HE
Tanon 2500,
1.2 Fik
121 9 B 400 8 AR ) o 5

S ZRIEN . BEIFESR g,
HERE FR AR B8 /N, /N B IARIR VA 75% kG
3 min 3, HEEAER /N B2 AR, KR
LI B/ BUBCAE B 7% I RS 31 G BB i TAE &
YBCLE ALNE , T W IRER 22 vhiA TR (PBS) 1Y
LR e, U 10 mL TS AR AR
JFEHRK LB AR, (R i 200 H IERR A 1640
BB o WO 4 0 A M B T B O A IR AT
BB OHLIEE ZE 1 500 r/min 4 °C, B0 5 min,
LR S R U AR A R (R AN VRS 31
( Tris-NH,CI i 3 mL 2= K B0 ik o) &,
HE 5Smin, B.O 5min, FELER, HEO0E
HADAAAELL AN, A LT AN o R
JNAGE & RPMI-1640 5% 4 K735 58 (G 4 i v
3mL, 164027 mL, BCA 30 mL A58 4 k575 )
FEDIELIM, B.O0F L, B 900 uL 41 Bk
BT EPAN, M 100 uL G2 ( Trypan Blue )
VW, e AnieTs gy, AR, Wb R
GRBCAETHEOR b, 72 WA T e, R
HEANMENG T =95%. F RPMI-1640 5¢ & 1537
JERL A B o 5x10° 4N /mL, 1539 0 40 M2
1.2.2 432y O A 3

BEEZS I, B IR ( Zejiemkm: ), KF
LW (LR E N 20, 40, 80, 160, 320 pg/mL ),
2SS A RPMI 1640 58455573, R £
LI AN ) v B 0 KR 2 i, P X HR 2
T ZE T R s
1.2.3  MTT A I R 2 20 %t bk 2 4 A 34 7 119
Al

Sk B EISG k LR L R ik
EL 40 i 2 96 fLARH, WAl E S NEAL,
Tl 100 pL, %0 A O 20 A i 8% 55 AR T
37 °C. 5%CO, i Fffh 5 2h, 2h 5Nz, 4%
96 fLIET 37 °C. 5%CO, Ki & i sk 37
44 h, BUHJE, BFLIIA 20 uL MTT % (FREL
MTT 0.005 g, ¥ T 1 mL PBS Zfh, A%

TR, LK E N 5.0 mg/ mL, 0.22 um
IR UEPR T, 20 °CHEGIRAF ). dRZN%5% 4 h,
R 5 FEACKS B O ML % 25 1 800 r/min 4 °CESL
10 min, F2 LVEW, BFLIA 150 pL DMSO %
Wo GRS, B T4 AR 570 nm 245
OD fl . &5 DIMGHIHREL (P1) MR/, Rib/NR
LR A A S, PI = ((SCER4H OD {H/*4 R4
OD fH ) x100%
1.2.4  ELISA 46 R 48 22 Wi ik L4 40 i 43 4
Jif PR 1) 5% T

%% Xie ZL Ik, RIS IR
M E 24 fLikh, HARE 3 DMEAL,
fL1mL, BT 37 °C. 5%CO, 741, Higt 2 h
JEhn 1 mL AR EE B RO ZHA I, &S E a4l
A1 mL1640 5848557, Fi53% 48 ho #E.0O
HLIE 2 1 500 t/min 4 °CE5.0> 5 min, YA FIER .
FH ELISA ¥5MEE R A MGk EL 40 IL-2 \IL-6 .
IL-10 F IL-12 mRNA 733 15200 , 4% B/ ELE
AL R AN PR 0 S A AT HRAE
125 KEZHEX IL-2, IL-6, IL-10 Al IL-
12mRNA ik 152

%% Pan L C &Mz 07wk, 24 fLANMIE; 57
M, BFLINA 1 mL ARSI, #% 1.2.2 504
T AR 37 °C 5% CO, }55% 24 h, F 5
iEW, F PBS IEUET ¥, A 1 mL Trizol,
A 5¢ 424, # EP 4, LA 12 000 r/min 4 °C
2.0 10 min, FEUUE, BEMA 200 nL =& LE,
M1 ENEUE, RIS SRR 30 s, BURRIK
WAEWLIRAR , VKIS 10 min, P E.OHLLL 12 000
r/min 4 °CE.0> 10 min, 3#25 B, A 500 pL
SRS, ENEUE 8 Ik, BUAJEA TKH AR
FEHL, UK 10 min, JHEEELGHLLL 12 000 r/min,
4 °CE5L 15 min, fFHFEE LIHW, FHIRH /N
SYULTER /IR o WA 1 mL 75%0K 8, EF
AR A), JREELOALLL 12 000 r/min, 4 °CES.O
10 min, 5L LERE, BETFZ=IET 30 min,
JMA RNase-free 7K 20 pL {HUIIER . B 1 ul ©
VAT RNA WS, 7088 (0t 5040 el 5 v) L4y
FEERE T T IR K 260/280 nm WLEE I S
A [ HAE, F85 H: total RNA UMK EEIC T, & oM
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16 1.8~2.1 Z[a], WIZRBIHEUY RNA KPET5Y, 2 HERE5SWH
H s

KM TaKaRa 3315 53205 & A9 Ul BH IE i 52 vz
K% . 5xgDNA Eraser Buffer 2 uL., gDNA Eraser
1 uL, Rnase Free dH20 6 puL, 1 uL Total RNA &L
KZ N 10 uL, BEWS, E TR 20 min 5,
JIA Primescript RT Enzyme Mix I 1 uL,RT Primer
Mix 1 pL, 5%PrimeScript Buffer 2 4 uL, Rnase Free
dH20 4 pL, HEAKFRN 20 pL, 7E 37 CHYHMF
TN 15 min, 7E 85 ‘CRNL 5 s, 445 cDNA
FEMTT 80 CLRAF .

HRAE NCBI B A SC R P81, 2R
Primer 6 5B, 03 1 R,

F1 TR IL-2, IL-6, IL10, IL-127A
N5 ACTB 3|45 51

Tablel MouselL-2,IL-6,IL-10,IL-12 and internal reference
ACTB primer sequencesin the Experiment

Primer Sequence Ligﬁth
IL-2F 5'-CCCAGGATGCTCACCTTCA-3
IL-2R 5'-CCGCAGAGGTCCAAGTTCA-3 ”
IL-6F 5'-CCACTTCACAAGTCGGAGGCTTA-3
IL-6R  5'-CCAGTTTGGTAGCATCCATCATTTC-3 169
IL-10F  5'-GCCAGAGCCACATGCTCCTA-3'
IL-10R  5'-GATAAGGCTTGGCAACCCAAGTAA-3' 1
IL-12F 5'-TTCATAAGAGTCAGGTGGTCTTGG-3' %6

IL-12R  5'-CCTTTGGGGAGATGAGATGTG-3'
ACTBF 5-GATCCGTAAAGACCTCTATGCCAAC-3'
ACTB R 5'-ATGGAGCCACCGATCCACA-3'

171

¥ M TB Green™ Premix Ex Taq'™ II (Tl
RNaseH Plus)i ] & 191 B EC il s AR & . 2xTB
Green Premix Ex Taq II 12.5 pL, 5%k 2 uL,
cDNA it 2 uL, KEE/KH 8.5 uL, A 25 uL,
TRAYIA], #HT Real time PCR SN, KA 1K
RIERT, FHESRFE FAE M 95 °C 30s, 48
595 °C 55,38k 60 °C 30s , 55K 40 MEIR
Lh ACTB 1NN S, 585 1 I8 274 5 ikt
A7 5045 53 A AT A5 21 H 1% 58 R A G ik i
1.2.6  Sit=zotr

IR P Bebrfe 25 ) Fonfidiass F. N
SPSS 20.0 G Hroc g g R, dE H (xts)
FOR, IR 20T WEE, H LSD i
FRHEEN, KRKE =0.05, a=0.01,

2.1 KIE S HEXT K E 4 A 1 5 ) 22 i

R 2 nlAl, SaE4Mt, FHMHEXT 40k
EL 41 i 46 B 2 THE (P<0.01), TERH I 4n i e
PR IR A G, B A T 520
YUAH L, R 20 A P 2 3k 2 200 B s 45 S B T
EH (P<0.01), i KA Z 0GR oMk 2 4t
HABH , MR PR BETE 20~160 ng/mL B, R
20 0 398 51 8 B RS 2 W T v o PR T
R, R —FP R A RO e R YRE
LMY )3k 320 pg/mL A, 7k O 40 8 55 s
TR, U A R 2 T R 200 4 A S )
PATER . SHMEX AL, KELZHN 20,
40, 80, 320 pg/mL ¥ EE 2 bk UL 400 it 45 45 b 25 K
ik (P<0.01), REZHEKRE R 160 pg/mL B,
Ik EL 20 e SR AE SR T 22 3 L (P>0.05 ),

F*2 KXEZHEIKREMHMEGEMNZMM (Xts, n=5)
Table2 Effect of jujube polysaccharide on
lymphocyte proliferation (xts, n=5)

2H 51 TH L 24 4 S B
e =El 1+0P¢
B %o HE 20 3.987+0.130"°

1.609+0.023
1.988+0.068"°
3.372+0.073%°
4.341£0.116
2.640+0.046"

20 pg/mL KEZLZ L

40 pg/mL KAEZHHA

80 ng/mL KA L HEL

160 pg/mL KA ZHEH

320 pg/mL KELHEA

H: FhREFRARZEROR B EN (P<0.01), X2
SAEGIT U, HARRITF R, 2R AFAES IR Y
BF, AR R, REFh A RRE R EH Y HE R RKRA,
B. C. D #&MMFHT, REAESITF L&A, K
FUNG TR 22 F R EME (P<0.05), YEFAIESITHE XL
B, ARG RE, 28 ARG 2 s, AR R 2
INEFE a RBRWEA T HMERRA, b, c. dHFRRPIG
7, AREFEAG I E I E AU, T i iy =
HEATARTE

2.2 KESHEXS kB L0 AR 4> ik 240 B B F B 22 0
H 2% 3 Al A, 525 A L, IL-2 \IL-6 \IL-10
IL-12 (4 BE PR X B2 43 i 2 8 35 T v (P<0.01 ),
VLB PHME X AL RE 515 S AU I T s 52 H
GUAH L, KA LW B 4 20 DR 7 0 o 2 TR
T H (P<0.01), BLBARRZHEREIEIA T 40
ST MR SR B 7E 20~160 pg/mL
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Z WX AR 7o 2B R ER . 5
PR RRZHAH L, YRR MR IE N 160 ng/mL
IF, 20 B PR o Wb i AN AR SR 2R 0 L(P>0.05 ),
HApR WA 2 L (P<0.01),

FEIASS,  7hI E28 240 L 0 0 it RS 22 il e 32 A e J3E
AT B BT, R — b R B0 -
RN RF MRS HERR 1K 320 pg/mL i},
NS Y 08 05 0 T T N S S N A RS I N

K3 KEZHEXMKEHEMIL-2, IL-6, IL-10F0 1L-12 g9 &0 ( Xts, n=5)

Table3 Effect of jujube polysaccharide on the secretion of I1L-2, IL-6, IL-10, IL-12in lymphocytes (X+s, n=5)

IL-2 % #/(pg/mL)

IL-6 7 &t /(pg/mL)

IL-10 5 & /(pg/mL)

IL-12 ¥ & /(pg/mL)

=i

FH P % HE 41

20 pg/mL KAEZHEH
40 pg/mL KL L HEH
80 pg/mL KALHEA
160 pg/mL KELHHAH
320 pg/mL KA L A4

24.483+0.091P
63.461+0.080"*
33.951+0.089
39.125+0.041%°
45.180+0.080°°
68.109+0.0984
53.206+0.023"

3.063£0.021%"
25.382+0.044%

9.38120.066™
18.538+0.050"°
19.890+0.037%°
27.250£0.075%*
15.738+0.048°°

22.877+0.052"¢
75.337+0.035"
32.162+0.032°¢
44.854+0.085"°
54.875+0.070%°
79.331£0.076%*
55.162+0.126"

10.638+0.109"
65.223+0.106"
21.079+0.101°¢
38.617+0.255%°
39.890+0.3545°
68.278+0.1594°
37.716+0.506%"

23 KEZHEXTMHREHMM IL-2, IL-6, IL-10 FA
IL-12mRNA B 8200

2 4 AJ 41, IL-2. IL-6. IL-10, IL-12 523
FIZEAR L, BHPEXT R ZH 40 P mRNA ik i 3
T (P<0.01), HyBtisald, BHPE X FE 2H 3 5ok 1
YA R T mRNA Fik s /Ty, Mt =+ 14y
W HAaE M, KAk R 2 40 A T
mRNA Fik i ETHE (P<0.01), HILULH, K&
Zo I Z0 T mRNA A BT, fevkan

ML 53 o HREZHERMREEAE 20~160 pg/mL
B, 0 F mRNA Fik i bR 20K % 10 T+
B TR g, B —Fh R AR U
KR MREZHURE IR 320 pg/mL B, 4
KT mRNA Kk, BLBH KR 215 S
PREL AN P T mRNA 2 2k 52 XA 5 18
EFBAYEXT R AR LY, R AR E A 160 ug/mL B,
AT mRNA F£EBAFAESIEE L (P>
0.05), HApRHMREARAEAEG 242 L (P<0.01 ),

R4 KESHEXKEMI IL-2, IL-6, IL-10 1 IL-12 mRNA B30 ( n=5)

Table4 Effect of jujube polysaccharideon IL-2, IL-6. IL-10 and IL-12 mRNA of lymphocytes (n=5)

415

IL-2mRNA Hf %t 1k

IL-6mRNA HH Xt ik i

IL-10mRNA A% ik &

IL-12mRNA % Fik i

ZHA

FH A X R 20

20 pg/mL KA LA
40 pg/mL KA LA
80 pg/mL KA LM
160 pg/mL KA L HEA
320 pg/mL KL HE4

liODd
8.356+0.093"
2.647+0.625°
5.167+0.036"°
6.324+0.203%°
8.687+0.469
4.618+0.033"°

liODd
9.146+0.0414
3.460+0.081
4.670+0.032™¢
6.371£0.163>
8.483+0.163"
7.285+0.076"°

liODd
7.072+0.178**
3.577£0.0755"¢
4.040+0.0335°
6.354+0.520°°
8.735+0.0314¢
2.328+0.053

liODd
6.706+0.073"
3.460+0.081
4.670+0.032P¢
6.371+0.163"
8.483+0.163"
7.285+0.076"°

3 iTig

3.1 KA S HEXS B 4 A 5E A 20
ALK, REZHRELE 20~

320 pg/mL P, XTI BRI E 40 e A b 3 e H

AAEHAEN, MR ZHERIE N 160 pg/mL AL

Riefk, SHEMEBAZERARE; AR/

BRI L A0 3G A I RE o AT R, RS 3h

HUAREZ SR L, DA S 2 D e A IE
KA G R H MAHLR R OIS, I
N i N UG 0 R 1 e R DS 1
AR T DG 25 R T AL PR 4 L 200 6 1 496 5 A
T AR, KA AT LU/ R i E 20
JHUHE (R 0 BT, AR i B A RO A
A, WERARCHUR, RV REEIRE. LA
14 28 ST G 5 F i L 200 6 B LA X I 2 470 SR
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- Qe R IR SUR L MNP S b 2R, NS R R S o 2 oS 95 0 O T /I RN e

B AR TR 28 T AR G 88 1o 287 S I SR, R R AL
PRI 2 e R AT,
32 KREZHEXMELHM IL-2, IL-6,
IL-12 433 & mRNA Fik89 800

BILAAR (1% e 2 A0 0 TT L2 3 2ot 3 6 200 TR 0k
HERPEER, AT FELEWE Tk 40 LA
BN F 1L-2, IL-6, IL-10, IL-12 AY50 .
T 2 M AT e B RS 8 bk 2 240 i b 4 e PR
IL-2 kB, VR Foaediffl, w46 T 400, K
TURLR LA . PRI . B A4S, (it
JAFE RN 5390 41 AL PR - DA &2 ThO A CTL B 3458 . b
G K B SRNT 2044 Ah mT 42 2 /N BRI Ik B 4
IL-2. IL-4. IL-6. IFN-y m RNA pyZikl7, Kk
22 A T 90k £ 40 6 43 00 200 i PR TL-6 7K ST Bk 2
WIETHR, 155 B 4iii /b= e sk
TR HE T A0 MOBGTE A= 1, 8 0 1 200 6 1) A B HEpe
SN, AR HEEBE G T AR s, IL-6 W LA b
P8 STAT3 M FH4EH iR, fE3F CD4™4) T 40fE T
Th17 4GRS o 20 AT e B A itk
L2 AR R T TL-10 B9, XF T T ZH
NK 400 . B 40 . B2 5 005 200 i A0 A A 40 i ke 1
HEA, b T A E B s ERKE T T
R B At A K Ao fe, T 4™
IL-10 A] LME BT R B F, 2280 P k45 KT 9
FHER, BT H SRS T HMCs 4
A, N R EHRRAS R HMCs 4l TL-8 mRNA
KEAMFEE, EFIL-10 mRNA K& E AR FEIX,

B3 g a4 R E S KT DN IR B4R B4
FHUY, o T e JEE AR g 1 Pk £ 4 i e 4
MR IL-12 BOVREE , 175 S A2 Y T 4t 56
5IL-2 AFEFER, Bm NK 400G, fedk T
WERDAHM 1 THL ) B39 %8 , IL-12 {23 Tho 7] Thl
sk, IL-12 723 B4 Thl, i Th2 % fkhy
h1, 7E Th 2 B0 HE AP bl 25 SRR AT
w2 2 07 ZHEREAS R AR (AR iE 4 MHC B-L B
Il H P IL-2 . IL-4. IL-12 mRNA {3552, 4
S BIF G A B AR S 1) Ve R B 2 1 o bk £ 240
MorRfy IL-2, IL-6. IL-10. IL-12 H99REE, i
P IL-2, IL-6, IL-10, IL-12 mRNA £k, I

IL-10 %A

4 it

KA ZHEAE /N BRI 2 24t R 71 G 73 1 P v e
BHEDMEM, KEZHE 20~320 pg/mL ulH
NN s N ViK% N S T T ) [| I T B w
IL-2, IL-6. IL-10, IL-12 mRNA A& 52840 5%
TEPERYHR R, fEHE IL-2, IL-6. IL-10 FI IL-12 4
LR T (R 43 0, B T AR S ThRE, B4
PRIBE AR
S Tk :

(1] ARENR, mok4E, THRUE, 5. REZHENFERaLD]. &
i D RHY, 1998, 4: 22-23.

LIN Q B, GAO D W, YU S J, et al. Isolation and purification of
jujube polysaccharide [J]. Science and Technology of food
Industry, 1998, 4: 22-23.

[2] WANG Y, LIU X, ZHANG J, et al. Structural characterization
and in vitro antitumor activity of polysaccharides from Zizyphus
jujuba cv. Muzao[J]. RSC Adyv, 2015, 5(11): 7860-7867.

(3] MEH, ek, XX, & RAZHES S B X TR

R FTEU N RS PERF BRI (LT R R AR,
2016, 18(11): 29-31.
XING Y C, ZHENG Y, LIU G, et al. Therapeutic effect of jujube
polysaccharide combined with Bupleurum shugan Powder on
acute liver injury induced by carbon tetrachloride in mice [J].
Journal of Liaoning University of Chinese Medicine, 2016,
018(11): 29-31.

[4] LI J, LIU Y, FAN L, et al. Antioxidant activities of
polysaccharides from the fruiting bodies of Zizyphus Jujuba cv.
Jinsixiaozao[J]. Carbohydrate Polymers, 2011, 84(1): 390-394.

[5]  HE=. JORZH S e i/ USRI B A ik IL-1a

B A RSB B2 ). 2GR SR, 2004, 20(4):
21-22.
MIAO M S. Effect of Jujube polysaccharide on il-1 production
of peritoneal macrophages and proliferation of spleen cells in
immunosuppressed mice[J]. Pharmacology and Clinic of
Traditional Chinese Medicine, 2004, 20(4): 21-22.

[6] YUE Y, WU S, ZHANG H, et al. Characterization and
hepatoprotective effect of polysaccharides from Ziziphus jujuba
Mill. var. spinosa (Bunge) Hu ex H. F. Chou sarcocarp[J]. Food
& Chemical Toxicology, 2014, 74: 76-84.

[77 ZHAO'Y, YANG X, REN D, et al. Preventive effects of jujube
polysaccharides on fructose-induced insulin resistance and
dyslipidemia in mice[J]. Food & Function, 2014, 5(8): 1771.

[8] WANG Y, LIU X, ZHANG J, et al. Structural characterization
and in vitro antitumor activity of polysaccharides from Zizyphus

jujuba cv. Muzao[J]. Rsc Advances, 2015, 5(11): 7860-7867.

146



SE295 2021 K18

@ ismasEEE

SCIENCE AND TECHNOLOGY OF CEREALS,OILS AND FOODS

[l

FroofR

[9]

[10]

[11]

[12]

[13]

[14]

[15]

HUANG X J, JIANG J G, LIN F L, et al. The extraction of
polysaccharides from semen ziziphus jujube (SZJ) and its
sedative and hypnotic effects[J]. Modern Food Science &
Technology, 2006, (2): 37-39+42.

SRUB, e, N Ok X /) BU A0 M A T
RE P A i pa s ma 0] Th 25 2%k, 2017, 5103):
44-47.

SAN KN, GAO Y Y, ZHOU D G. Effect of Wujia Qi powder on
lymphocyte proliferation and antibody-forming cells in mice [J].
Chinese journal of veterinary medicine, 2017, 51(3): 44-47.
BETF, M52, AN, & SLRELEX/N LB A0
RSN NO M), P BE2AR, 2017, 37(2): 287-290.
MA Y F, ZHENG N Z, ZHENG X X, et al. Effect of
polysaccharides from acanthopanax aureus on the exocrine of
NO in mouse spleen lymphocyte [J]. Chinese journal of
veterinary medicine, 2017, 37(2): 287-290.

ST, U AR XN BRI O A R s 1
BEBHASENALT]. T PR2Y S, 2017, 23(6): 37-40.

ZHANG S Z, YAN Y F. Effects of myricetin on proliferation of
spleen lymphocytes and peritoneal macrophages in mice [J].
Journal of traditional Chinese medicine, 2017, 23(6): 37-40.

XIE W, DING W, DAI W, et al. Effects of bingxiang powder on
lymphocyte proli-feration and cytokine secretion in mice
infected with influenza A[J]. Traditional Ch-inese Drug Research
& Clinical Pharmacology, 2013(6): 578-581.

PAN L C, XU X H, ZHANG N N, et al. HJB-1, a 17-
hydroxy-jolkinolide B  derivative, inhibits LPS-induced
inflammation in mouse peritoneal macrophages[J]. International
Immunopharmacology, 2014, 21(2): 474-480.

BT, EMNY, ZR4kEE. MTT 340 DU E A I A e ) i 52
R[], B, 2008, (2): 28-30.

ZHAO J, WANG W M, LI J X. Influence factors of lymphocyte
proliferation by MTT assay [J]. Livestock and Poultry Industry,

[16]

[17]

[18]

[19]

[20]

2008, (2): 28-30.

I, okfl, WG, S5 BSOSO R L 40 M B R AR
JH B EFE A TR [T]. ZRORHE 2 B 24Tk, 2018, 32(2):
7-13.

PEI Y Q, ZHANG Q, HU Q Q, et al. Toxic effect of boron on
spleen lymphocytes and its effects on proliferation and apoptosis
in rats [J]. Journal of Anhui University of Science and
Technology, 2018, 32(2): 7-13.

KETT, 06, Wik, 55, MR AR E D BRI e Y
FIREBRFE[T]. hE 22, 2013, 48(6): 428-430.

SONG M F, LI G, CHEN X, et al. A preliminary study on
immune activity enhancement of two dendrobium polysaccharides
in mice [J]. Chinese Journal of Pharmacy, 2013, 48(6): 428-430.

FEFRH. A28 S LI A S A I VI T TNF-al,
IL-6, IL-8, IL-10, HMGB1 f#/KFA8fb I X [D]. 5 PU%E
R, 2014,

DU C Y. Changes and significance of TNF-, IL-6, IL-8, IL-10,
AND HMGBI levels in serum and bronchoalveolar lavage fluid
of children with lobar pneumonia [D]. Fourth Military Medical
University, 2014.

KFEE. WS RIS T B /ANRR IR 1L-8 1
IL-10 3B HIFZMI[D]. 2013.

ZHANG X D. Effect of ASTRagalus polysaccharide on the
expression of IL-8 and IL-10 in glomerular mesangial cells in
high glucose state [D]. 2013.

iE, ERHR, XN, . e E T 2 XA MHC B-LB
1 25 K RIS R EL A0 TL-2, IL-4, IL-12 mRNA Fik R AR
[7]. Frasdall R, 2017, 54(12): 2320-2328.

MA Z, LIAN K X, LIU G, et al. Chinese herbal medicine
compound polysaccharide of different MHC-L beta I
genotype B chicken lymphocytes IL 2, IL-4, the influence of the
amount of IL-12 mRNA expression [J]. Xinjiang Agricultural
Science, 2017, 54(12): 2320-2328. &




