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Effect of Pollen Polysaccharide in Brassica napus L. on Production
and mRNA Expression of IL-2 and TNF-a in Tumor-bearing
Spleen Cells Mice

YANG Xiao-ping', WU Mou-cheng’

(‘College of Horticulture and Forestry, Huazhong Agricultural University/Key Laboratory of Horticultural Plant Biology, Ministry of
Education, Wuhan 430070; *College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070)

Abstract: [Objective] The effects of LBPP (polysaccharide of pollen of Brassica napus L.) on the production and mRNA
expression of IL-2 and TNF-a in spleen cells of tumor-bearing mice were investigated. [ Method] Through transplantable animal
tumor, two-antibody-sandwich ELISA was used to detect the content of IL-2 and TNF-a, and RT-PCR (reverse transcription
polymerase chain reaction) was used to detect the mRNA expression of IL-2 and TNF-a. [Result] LBPP could significantly inhibit
tumor growth. The inhibition rate of 200 mg-kg" dose was 51.26%, obviously superior to that of cyclophosphamid (46.22%). LBPP
could significantly improve the production of IL-2 and TNF-a and their mRNA expression (P<<0.01), and the improving rates of 200
mg-kg'1 dose were 56.37%, 105.24%, 1364%, and 1289%, respectively. [Conclusion] The anti-tumor activity of LBPP is due to
enhancement of the mRNA expression of IL-2 and TNF-a.
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Ky BT B AR A 5 R L A A2 2 ()i O,
V1AL BR AR 22 Bl S A0 A 32 L (R 08 TR 7o foi )
KHBRE R TR, ORI Z X S180
057K 2R Jieh R A A A PRI A FH S R84 5 R B 1)
TR N 55.1% 62%, WAL T T KAEH A,
FIF RGP N Lewis e CLplefy) HmE
ket 2 AR, EoRAEH: 2 A B B b
JAE, FLAEM] AL mAEE Lewis il /N il NK 41
W o o e S5 O o S s R IR B ST R
B, SRRy 2R RE I RN S180 bR 4 i A 1,
B8 BUALES SOD. GSH-Px &1k, B#fIk LDH 35k
MDA i, e BAAPTEIEE ). SN S
SR, TOKAEAS Z B0 It . s g 4
HATBEE o BRSSPSR SE, T oKAeH 2 Bl fig
P& e I W A P s oy e 2 A/ 1 BRI o o 3R 1
Frimo MBSO IER I, AR 2 B AEAR
I U A PR R e A T o A RS R AR 2
B 0 1ok 498 i gy R EROM LA S e R LA Ak e D T A A
PUIPREER . TARBFRUIA ST R, H Xk
W2 PEPUR BT T ROREERE, HHEFWI 2
HE KA R Z T, Ao [ R E Y sk
(Brassica napus L.) fe47 Z BT, AR WL
K e TR ATL A ) SCHR R o DL e 1) D ) 8 )
A E AR S AE M 22 Bio0) far 987 UM 4H R TL-2.
TNF-o [Fi542 %3 mRNA Fik[F5%00, #7~ LBPP #i
JigE £ FHLIE, R i Sl i RN 1 Je 256 R 4
PERFE AR -

1 #MRIERZE

1.1 ##

T SR A A i QA /N e R A PR E 4R
Aty VESHTHIREEELE (Cy) AV IRIE G 245 B4 43 R
A HE P s RPMI-1640 16 T3 [H GIBCO Ar]; /M
I 222 & ELISA X570 & i B dr Rl 4 s
WA R AR (BEE53%E) 5 Trizol & RNA 25
WS M-MLV SOl . RNA - B0 32 0
Invitrogen A #); Taq DNA & B H Takara 237 ;
EWIRCN AT (2042) g, WEMER ] Hwl b B
B B2 25 Rl B S Zh A R 3R s Sygo 4N AR AL
B [R5 B 2 B BRATT 7T S e it
1.2 ¥ ERAE

JE W O B KA Sigo N RUAK,  DAAEH R
I AR T B ECA 1 X 10° 4N LB, &5 U/

AR N ERD 0.2 mle BFKHBENLY 4L, B4
10 H, EMRnE4 (TC) . 20 mgkg'-d'Cy 4HH1
LBPP #J&=4] (LBPP-L 50. LBPP-M 100. LBPP-H 200
mgkgd") o FIRHGREG RS, BH 1R, BIR
0.2 ml, HELLLZ510d, MBI LSS4T ERK.
1.3 RWAHE

1.3.1 ALk ZHEH & ISR iRE S, F#uK
Hd e T2 HRE, SIFREOR, ARG,
3 AT 95% L BEDTIE , B5Las UTTE AFUK R, Sevag
EIREN, BRI 3 (AR 95% LRETE, 4°CH
B 24h, B, WEDTUE, H95%LEE. TLKOEE.
Nl ZHkvESE, $ETEI1S LBPP M2 6.

1.3.2 LBPP tWiJB(ER ELEHER 2510 d, 152y
RH/NRARE, HRAERU AP0/, FIEsRd,
e T JE AR, TR R

1.3.3 JEAfREFR  AF4KHRHUEIE/N R, TEREE
/N ORI A S R 4 M AV R A R AR S 7R T 15%
BrAE A RPMI-1640 B8, 7137 C, 5% CO,
BR AR B FR, WOARRE R IS MO E IL-2. TNF-a 7%
PEEOSCER 40 Mo 2 . mRNA

1.3.4 IL-2. TNF-a&&ME %/ IL-2. TNF-a
5E It ELISA G5 Ut W 5 A4S0l IL-2 . TNF-o 75 o
1.3.5 nRNA ENAREL 4% 1 IR 5 ik 25 1 A M s vk
Jiis KM Trizol WF & F4 Ut W o/ E R I RNA . FTde
RNA H] DEPC 4bHE/K 50 pl %%, 5 pl 63010 RNA
foeistt, HAR-20CHRAA%H .

1.3.6 #4:3% (RT) RJ &M cDNA  HU FiA mRNA
10 pl, 4% B SR SR VE AT cDNA &3,
RV FEHIRT cDNA 5 1 #5-20 CLRA-4H

1.3.7 Bl 4pi%it IL-2 M. E RS h:
5-ACTCACCAGGATGCTCACAT-3' Al 5-AGACTT
GTCTACCTAATGGA-3', A BAKE N 256 bps
TNF-o ¥ E RS 1453 50 8 : 5-TCTCGAACCCCGAG
TGACAA-3'F1 5~ACCGCACCTCGACTCTC TAT-3',
B B R 123 bps B-actin [ RIS 14550k
5-GCATGGAGTCCTGTGGCAT-3'H1 5-CTAGAAGC
ATTTGCGGTGG-3', G BAK A 320 bp. 514
I AEY) TREA R A .

1.3.8 PCR #3# LLLiK cDNA %5 1 #E AR T
PCR "4, PCR Jx MAKREMAFA 50 pl. PCR JFH
AF4:94°C 5 min, 1 MEFF; 94°C 1 min, 54°C 1 min,
72°C 0.5 min, JEAT 30 MG 5 fE 72°CHEMH 5

min.
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1.3.9 PCR =412 & U PCR Y=Y 20 ul & 5%
B RRERE FK, 1% P46 2% B0 )5 F Multilmage™
Light Cabinet Filter Positions #5148 SO0 HL ik B
(] PCR P=W4c 5 AT 3 BE 414, LA B-actin UL 1)
Y£ 4 RT-PCR ()%, 457 IL-2. TNF-a mRNA 51
X[ B-actin WETHIAR I LUAE, A3 HE LBPP A H 4
JR BUS IL-2. TNF-o mRNA 2235 (AR xS 12130,
1.4 HiEbE

I 45 R UL xeks 7R, R SPSS11.5 AT AT 4E
i

LWE LTk NE AN o R - SN iR
ORIy SN B PR -TH AR SN U ORIk B, 3
MR S BI-BILLL B0 S N oA B3, Ui LBPP A E
TER R L BE, SRR AR A, AR R
LBPP 73 74 2.5 X 10* D, ZEAMG AR I 2 B A7 B2
FIER 5T R R AE S e tH I, 0E— 220 LBPP Ak
HAREY, "UHEIESTRY] LBPP F 2 T Hn
Wi ORBE. HEERE . MAnE. P34, Hor T
JREEN 1.0 - 1.45 - 0.44 : 3.22: 0.03.
2.2 LBPP B9HNER1ER

FPh MR 5 S A S IR, TC 44098 X

+ VAN

2 BRSAM T 1.00 g, UUIIRIAE K RAF, ¥eBims. 5 TC 4L41
2.1 LBPP BYMEIR tt, LBPP &FIsm434 BEMRIEH (P<0.0D) ,

LBPP Ak AR, WK, AW T ik 200 mg-kg™-d! FE IR R L 51.26% (£ 1) .
F 1 LBPP HHPMEIER (n=10, Xs)
Table 1 Effect of LBPP on tumor growth

215 Group
TC Cy LBPP-L LBPP-M LBPP-H

4 Dose (mgkg'-d™) - 20 50 100 200
Jé4 T Tumor weight (g) 1.1940.12 0.6440.11" 0.8740.16" 0.78+0.15" 0.58+0.12"
8% Inhibition rate (%) 46.22 26.89 34.45 51.26

*% P<0.01, 5 TC 4Lk ** P<<0.01 compared with TC group

2.3 LBPP XJ1a7483 F B4 A 433 1L-2 FA TNF- o B9S2
HHER 2 W%, LBPP &34 ny {2 16 i fuy I8
JERAH B 4394 TL-2. TNF-a (P<<0.01) , H7E—E il

WBES LBPP 351G K3 ot . Cy ] — e R M
e BB TL-2. TNF-a (K351, (HU] S8 LBPP
& (£2) .

%2 LBPP XTI RARAAE S 1L-2. TNF-o BYSME (n=10, Xs)
Table 2 Effect of LBPP on the production of IL-2 and TNF-a in spleen cell of tumor-bearing mice

415 # 4 Dose IL-2 TNF-o
Group (mgkg'-d™) 4 Content (pg-ml™) #25% Improving rate (%) %5 Content (pg'ml™) P Improving rate (%)
TC 49.974+2.74 81.31412.09

Cy 20 54924269 10.02 94.06+15.26 15.68

LBPP-L 50 57.03+4.65" 14.13 136.06+12.77" 67.33

LBPP-M 100 70.25+5.72" 40.58 156.75+17.81" 92.78

LBPP-H 200 78.1447.74" 56.37 166.88+17.35" 105.24

*P<<0.05, **P<<0.01 5 TC 41t

2.4 LBPP X7 fRAR4HAR IL-2. TNF-a mRNA RiX
=0p=A 0]

/N BB AT M AE AR ARG SR 9 h S BTN B R E
TEH IL-2 mRNA [R5, 12 h I8 3 &g, 2 5
B AE 12 h I, LBPP n] 3855 fuf 388 LA P9 TL-2 mRNA
5, HAE— @ W BT IR N B LBPP W B39 i, IL-2

*P<<0.05, **P<<0.01 compared with TC group

mRNA FEACFE (K 1.8 2), 5 TC 41k, LBPP
F A6 TIL-2 mRNA FKIEZKF IR R 43 514 6.29
10.92. 13.64 fi5.

/N BRI IR 7% 4 h 5 AT AU 2] TNF-o mRNA (1)
Fik, 45h JGIEBmE, Z 5B F. 75 4.5 h I,
LBPP #-71 E 2 I 41 il TNF-o mRNA £k K1 5 2% 5
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T dl, HAT— @RS A, B LBPP ¥R 3N,
TNF-o mRNA FiAKPHEm (B3, B4, 5TC4A
Fb#:, LBPP &5 X] TNF-0 mRNA ik KP4
AN 8,53, 11.53. 12.89 fi.
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Fig. 1 Agarose gel electrophoresis of IL-2 mRNA RT-PCR
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indicating P<<0.01, respectively, as determined by t test
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Fig. 2 Effect of LBPP on IL-2 mRNA expression in spleen

cell of tumor-bearing mice
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Fig. 3 Agarose gel electrophoresis of TNF-o mRNA RT-PCR
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Fig. 4 Effect of LBPP on TNF-o0 mRNA expression in spleen

cell of tumor-bearing mice
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