BB EAWB 2010,41(5) :608-614

Acta Veterinaria et Zootechnica Sinica

BEEEZE.ERMEE X/ B 4
RAW264. 7- 8% £ B % i 10 & 1

MLE,ERF AER SR B EER
o i M B2 e e 35 2% D B 5 ﬂ%gﬁ%ﬁﬁiﬁiﬁﬁﬁdbm 100193)

M#

wmOE: $7ﬁﬁ%‘éﬁmfbﬁﬁﬁ%?ﬁﬁﬁiﬁ%%ﬁﬁlﬂ\%ﬁ:ﬁd\ﬁ BB R . 4 HR & A 30.60,90,

150 pg » mLT'H R KX LW % 7F 10.20.30.50 pg + mL HE W L&A 30.60.90.150 pg e mL ' HHEE R

0 R S WAL T RAW264. 7 40, W22 Hxg /N L RAW 264. 7 40 jifd 8-B)j # Z (mouse beta-defensin, mBD)mRNA 2
KPR . S5 R R B, R E LB mBDL (1) 35K PR A % W, % mBD2.,mBD3 1) % ik A /2 #F E . 30

pg e mL ' RCRE W] 5 E R EEE #E mBD1 9 £35,10 pg - mL - RORE W] L X mBD2 .mBD3 ) 3% 4 4l i 18

8RR A X mBD1 (£ 354 & $EAE T . X mBD2 193835 K784 5200, % mBD3 kA MBEM. HHREH

1 22 48 B 2 X RAW264. 7 40 il mBDs 238 i /E HIRCR R [F] 5 2R 208 )/ 32 2240 3 3h 4 i e S M e 2 2

Al AR BN 2 AT AR IR Bl W i S R P g D RE

KEEWR: pRIHR HER; 20 0 2

FE4 %S :S816.79; Q344.13 XHARIRAD : A XEHE:0366-6964(2010)05-0608-07

Effect of Polysaccharide, Flavonoids and Saponins of Polysavone on
Expression of Mouse Beta-defensins in RAW264. 7 Cells

YANG Jiang-tao, DONG Xiao-fang, TONG Jian-ming” , LIU Qing-xue, ZHANG Qi, WU Ying-ying
(State Key Laboratory of Animal Nutrition, Institute of Animal Science ,
Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract: To investigate the effect of polysaccharide, flavonoids and saponins of Polysavone on the
expression of mouse beta-defensins in RAW264. 7 cells, RAW264. 7 cells were cultured with Po-
lysavone polysaccharide at 30,60, 90, 150 pg « mL ™', Polysavone flavonoids at 10, 20, 30, 50
pg + mL ', Polysavone saponins at 10,20,30,50 pug » mL ™', respectively. The mRNA expres-
sion of mouse beta-defensin (mBD1-3) were detected. The results showed that the mBD2 and
mBD3 mRNA expression could be improved by Polysavone polysaccharide, especially the treat-
ment with 30 ug « mL™", but there was no effect on the mRNA expression of mBD1. The mBD1
mRNA expression could be improved by Polysavone flavonoids, especially the treatment with 10
pg * mL™', the mBD2 and mBD3 mRNA expression could be inhibited. The mBD1 mRNA ex-
pression could be improved by Polysavone saponins, the mBD3 mRNA expression could be inhib-
ited, but Polysavone saponins had no effects on the mRNA expression of mBD2. The results
showed the different effects of polysaccharide,flavonoids and saponins of Polysavone on the mR-
NA expression of mBD1, mBD2 and mBD3. The Polysavone polysaccharide may enhance the

function of adaptive immunity. The flavonoids and saponins of Polysavone may enhance the func-

75 B #1:2009-03-25

BEWA "+ 307 E FE RO H (2006BAD12B05) s 4l £ i 5 A B8 4 11 H (2007GB23260400) 5 9 2 23 4 5 BHITF e o 3 A Bk
WFL %% 42 (ywl-td-4)

TEE BN AL (1973 5 I T3 B+, F 2 NGB W) B 7 W5 . Tel:010-62816015, E-mail: jiangtao. yang@ hotmail. com

* BIWAEE BT, E-mail : jm606@263. net



5 W VL 75 55 ¢ 1 B2 2 L T AR S /)N U WA 4 B RAW 264, 7 -y 0 2 35k 1 35 3 114 5% 609

tion of innate immunity.
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30 s AR MAECIL 1572 CHEfH 10 min, B-actin AY
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Table 1 Primers and conditions for PCR

HH gl (5'—>3") BARE/C fEFE YK E/bp S

Gene Primer sequence Annealing Cycle Product size Reference
o S  TGCCTTCAACATGGAGGATTCTG

BRR L mBDL ¢ CCATCGCTCGTCCTTTATGCTCA 56 31 140 [20]
e S CGAAGCAGAACTTGACCACT

BRI 2 mBDZ ¢ [ CGAACAGGGGTTCTTCTCT 60 32 113 [21]
s ) ) S  TTGTTTGAGGAAAGGAGGCA .

BRI 3 mBD3 o (CTAGGGAGCACTTGTTTGC o8 30 220 [16]

Bactin S CAACACCCCTGCCATGTATGT 60 95 617

AS  GGGGAGCAATGATCTTGATCT

1.6 BE&oH
i F Analyzer™ Gel-Pro 43 #8441 52 HL 3K 7
1 AL 6 % E (TOD) A .

1.7 ZitZ#4E
#i F mBDs/B-actin [ 10D/10D FeE #4735 N
FRiB ot H SPSS #4347 J5 25 43 B FN ¢ KR



5 W VT e 2 20 TR AR R /0 BRI W A T RAW 2614, 78[5 160 25 35 R 3 3% 114 3% Tl 611

1 BEESE ER.EFMNRNIREMZ
ol B R AR 2 R A=0. 061

9C+0. 014 4,R*=0. 999 6, 2k 14 3ii [H : 3. 206 ~

12.83 pg« mL "o Al 5L 28 A A AR o D £

x2 HEZRZWEN/NREWMEE RAW264. 75-F; 1 2 FH & X

FEN A=0.061 9C+0.014 4,R*=0.999 6,
Bl :3. 206~12. 83 pg * mL', # i 55 % B A 45
W £ 5 A=0.008 5C—0.060 2,R*=0.998 1,
LPEVE I 43.6~98.1 pg e mL ',

2.2 BEXRZIERS mBDs RiZWEH

kAl

Table 2 Effect of polysaccharide of Polysavone on expression of mBDs in RAW264. 7 cells

2H 5| Group FEAE n B-Bi % 1 mBD1 B-Bi & 2 mBD2 B-Bi & 3 mBD3
1 3 0. 848 9£0. 050 8* 0.472 3£0.054 7¢

2 3 0.814 1£0.035 1° 0.448 0£0.030 0° 0.324 2+0.016 4°¢
3 3 1.017 740. 101 4* 0.923 94+0.036 9° 0.748 7£0.032 2*
4 3 1.020 340. 048 8&* 0.651 1£0.041 9™ 0.727 8£0.051 7¢
5 3 1.017 520. 056 0° 0.670 4£0.057 1° 0.604 9£0.026 8"
6 3 0.865 2=£0.088 0° 0.539 0£0.016 2¢ 0.560 9£0. 042 6"

1. %R 2. AU LPS 10 pg » mL ' 40 RAW264. 7 4 ;3~6. 43 34 I B B & £ 8% 30.60.90,150 pg » mL 'l LPS 10
pg c mL b3 RAW264. 7 diifitd s 3K A W) — 5045 AR & A ARNG F8EE R 22 7 3 (P<<0. 05 8 P<<0.0D)
1. Control; 2. RAW264. 7 cells are only treated with LPS(10 g » mL™'); 3-6. RAW264. 7 cells are treated with polysaccha-

ride of Polysavone at 30,60,90,150 pg * mL

', respectively and LPS (10 pg » mL Ly, @b,

Means within each vertical row

without a common superscript differ significantly(P<C0. 05 or P<C0.01)

bp
M 1 2 4 5
700 s —
500 P-actin

200

100 140

mBD1

200
100

113
mBD2

300
200

220
mBD3

M. 100 bp DNA Marker; 1. X} ;2. AU ffi f§ LPS 10

pg e mL I RAW264. 7 4ifiig;3~6. /3Rl IR Z

¥% 30,60,90,150 pg » mL™' Al LPS 10 pg « mL™" &b #f

RAW264. 7 71 iy

M. 100 bp DNA Marker; 1. Control; 2. RAW264, 7 cells

are only treated with LPS(10 pg » mL ™ '); 3-6. RAW264.7

cells are treated with polysaccharide of Polysavone at 30, 60,

90, 150 pg » mL ™", respectively and LPS (10 pg+ mL™")

1 AEAFEEEZSELEMRMEN mBDs RikKFHE

4

Fig. 1 The expression levels of mBDs after RAW264. 7 cells
were treated with LPS and different dose of polysac-
charide of Polysavone

HLPK SR /R (GR 2 I DD B R PR 20
J 3% mBD1 # 2 1K K- B AT BT A9 5 08 5 23 5 1l

FHHE %% 28 30.60.,90,150 pg » mL ' FIE AL MR
#47 LPS 55, mBD2 ik K F- Lt R LPS 153
A28 i BT, Ho 30 pg » mL ' B v T A
A& (P<<C0. 01); mBD3 #£ LPS i 5 B 1% 0L F 217
Feik A R 285 30.60.90,150 pg + mL!
AR 61T LPS 55, mBD3 &k K- H X
A LPS i SR 4 i 19 8 - F+ (P<<0. 01), Hiep 30,
60 pg » mL ™Al B R & T 90,150 pg » mL ' &
(P<<0.05),30,60 pg « mL~" 5k [ B A7 B W A9 22 51)
2.3 BEZEM mBDs RixMIEH

LUK 45 R R (63 F1IE 2) .mBD1 BB A%
LPS 3 0952 W, 1 5 K o i B 6F mBD1 (1) 3% 34
KA B AR 34 (P<<0. 01),10,20,30,50
pg e mL I L 10 pg o mL R B T A
R (P<C0. 01) ., it 25 8 i 70) o 0 385 o, 1 0 2 8% i
J853 %F mBD1 2 55 7K - (4 41 354 F R AT s 43 500 5
H R ZH 10.20.30.50 pg « mL ' 5 & AL 3R
1 LPS 55 . mBD2 kK F tb Ll LPS iS5 1)
201 A0 BE A B B R B (P<<0. 01) ; mBD3 7 LPS
VR IIE 00 N AT IR 4 B A HER B 10,20,
30.50 pg » mL ' FIEALH T T LPS 55, mBD3 %
RKOF e R LPS 55 09 41 i T B (P<<0. 01) , B
A TR ) B0, R B X mBD3 3Rk K F Y
A A0 B
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Table 3 Effect of flavonoids of Polysavone on expression of mBDs in RAW264. 7 cells

21 5 Group FEARL n BHifE 1 mBDI1 B-Bif & 2 mBD2 B-HifZE 3 mBD3
1 3 0.335 7£0.029 49 1.601 6+0.056 2"

2 3 0.271 340.010 6¢ 1.794 240.043 3° 0.769 6£0. 039 4°
3 3 1.701 040.099 3° 0.466 9=0.022 4¢ 0.557 1+0.016 1°
4 3 1.285 440.042 7° 0.365 5+0. 042 9« 0.391 2+0.031 6°
5 3 0.791 2£0.028 3¢ 0.381 1£0. 055 4 0.434 8+0. 053 0°
6 3 0.560 9+0. 068 3¢ 0.275 6£0.028 2¢ 0.119 0£0.010 8¢

1. %R ;2. (UfEH LPS 10 pg « mL™"4b B RAW264. 7 41 ;3~6. 43 5 F B % K ¥ Bd 10.20.30.50 pg » mL™'#1 LPS 10
pg o mL AT RAW264. 7 4l fitd s 3 [ — 5045 B A& A ARVNG SRk o8 22 7 3 (P<<0. 05 8 P<<0.0D)

1. Control; 2. RAW264. 7 cells are only treated with LPS(10 pg * mL ') ; 3-6. RAW264. 7 cells are treated with flavonoids of
Polysavone at 10, 20, 30, 50 pug * mL™", respectively and LPS (10 pg *+ mL™"); “". Means within each vertical row without
a common superscript differ significantly(P<C0. 05 or P<Z0.01)

bp 2.4 BEZREFHI mBDs RiEMIER
M 12 3 4 5 6 _bp

G5 R T
500 p-actin X mBD1 |9 3 3k 7K A B 42 o 4E J, 10, 20,
- 30,50 g+ mL FEEH 10 g + mL R L

100 :_;;201 JiT LPS i 5 ) 411 A1 %8 BT L - mBD1 i) 35 A F

WA 20,30,50 pg « mL 5 & B & & T 10
2(’0:—‘ pg e mL AR (P<0. 01) . b % 50 97 701 J £ B
100 B BB 2 s R mBD1 % ik K - 0 4 3 1 FIT 0 3 5 43
300 :—»220 B8 P 5 26 59F 10.20.30.50 pug + mL ] b
200 mBD3 HF $E4T LPS S, B 7 10 pg » mL ' #| & mBD2

M. 100 bp DNA Marker; 1. % ;2. {0 fff il LPS 10 #<iB/KF B Th (P<C0. 05)  HAl 5] & 5 2 Al 1
pe - ml T RAWZ6L 7 AL 3~ 6. ABIEEFIE SR LS 7 S0 41 M FOH B A LL ¥ AT ) 7 4L s mBD3
syl b LS 10 e ml I e b i A 7 43 B
M. 100 bp DNA Marker; 1. Control; 2. RAW264. 7 cells F 10,20.,30.,50 ne mLilﬁUEﬁ}E—Fﬂfﬁ_} LPS i]ﬂ%
are only treated with LPS(10 pg « mL™"); 3-6. RAW264.7 8,10 g . mL " F B mBD3 2 3k K 5
cells are treated with flavonoids of Polysavone at 10, 20, 30, e 4 N - st
50 pg + mL™", respectively and LPS (10 pg * mL™") LPS 1}3%"‘[3"],[3“]@*5 b oA W e 22 AL %%%ﬁHUE
2 AEFEHEREMAEMAME mBDs FikkFHEHk 3. mBD3 kK P W] &R B (P<<0. 01) . | #2
Fig. 2 The expression levels of mBDs after RAW264. 7 cells %—%‘H‘Xﬂ‘ mBD3 35 ik 2 BB 5. (14 70 4

were treated with LPS and different dose of flavonoids
of Polysavone

x4 HEZETW/NREMMAME RAW264. 755 # = E E R X H 20
Table 4 Effect of saponins of Polysavone on expression of mBDs in RAW264. 7 cells

4H 5 Group FEAE n BBiflE 1 mBDI BRifE 2 mBD2 B-BifE 3 mBD3
1 3 0.883 9+0.061 7¢ 3.112 5+0.638 5°

2 3 0.904 8£0.061 9¢ 3.597 5+0.485 2" 1.340 440.190 9°
3 3 0.864 5+0.131 7¢ 4,154 2£0.557 9° 1.220 1£0. 319 4*
4 3 3.616 5+0.168 0" 3.581 2+0.333 2" 0.866 6+0.036 9"
5 3 3.830 3+0.294 8 3.437 8+0.478 8" 0.772 5+0.098 5"
6 3 4,137 4£0.228 1° 3.724 5+0.412 1° 0.709 0+0.087 1°

1. 2. AUHF LPS 10 pg » mL ' 4b3H RAW264. 7 418 ;3 ~6. 4> M4 Fi 15 25 % 545 10,20.30.50 pg + mL~ ' Al LPS 10
pg e mL b RAW264. 7 4 R Rl — 3045 LM & A RR/NG F iR ROR 22 53 B F (P<<0. 05 8 P<<0.0D)

1. Control; 2. RAW264. 7 cells are only treated with LPS(10 pug » mL™"'); 3-6. RAW264. 7 cells are treated with saponins of
Polysavone at 10, 20, 30, 50 pg * mL™", respectively and LPS (10 pg * mL™"'); “". Means within each vertical row without

a common superscript differ significantly(P<Z0. 05 or P<Z0.01)



=

5 W VL 75 55 ¢ 1 B2 2 L T AR S /)N U WA 4 B RAW 264, 7 -y 0 2 35k 1 35 3 114 5% 613

bp
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i P-actin
200
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200 mBD3

M. 100 bp DNA Marker; 1. X} F&; 2. X fff A LPS 10
pg e mL ' ARFE RAW264. 7 4 ;3 ~6. J3 s JH 5%
f 10.20,30.50 pg » mL™' il LPS 10 pg » mL™' 4b B
RAW264. 7 4l i
M. 100 bp DNA Marker; 1. Control; 2. RAW264. 7 cells
are only treated with LPS(10 pg » mL™"); 3-6. RAW264.7
cells are treated with saponins of Polysavone at 10, 20, 30,
50 pg » mL™', respectively and LPS (10 pg * mL™")
B3 FAEFEEEZEHLEMAMA mBDs RiAKFHETH
Fig. 3 The expression levels of mBDs after RAW264. 7 cells
were treated with LPS and different dose of saponins

of Polysavone

3 3 i

DA AT 52k B . 5 % AT LA 2 £ iF mBD1
~3 MRBAKP . HEEK 0.2 mg » mL 5 5 B AL
T H A (0. 4,0.6,1.0 mg » mL- DM, FEE
H ) B RO A B (=500 L 2B (=15 20 Al
BAF (=520 AT b B E B P R O
() 22 W5 B L B2 2 B LA RE R 0. 2,0, 4,0. 6,
1.0 mg » mL ' &85 55 RAW264. 7 40, & I
ZKEX mBD1 1 35 K V- A 52 ) 15 R A0 A AT
A LM i mBD1 335, B8] 10 pg » mL- 54 W]
8 T A N L BE A B R 00 3G X mBD1
FIRIKV-FR A 1 P AR L T P2 8 U A B A R
3G AN %) mBD1 383k 7K - 19 42 2F 1 5 9 19
S MRV B B mBD1 [ 35k 30 T R
TREN . AR, R REIE RAW264. 7 41
mBD1 L3k 115 B0 55 85 B 015 B0 AH oL, B RER i
] 0 Y B i (H R i mBD1 3R GK YRR
RUTE DLET a0 AT SR B ok B R A A
#F mBD1 %35 W {5 5 & 18 0] BEAFFE — & 1 38 4 B
FRAEAE i A TS X — S TR ik — 22 ot

rad

AR B v B R R A X mBD3 33k K 7 A7 41
T30 S5t B o 400 o £ 6 ) 8 R X mBD2
FRACPAHMEER AR BB HBRT 10 pg  mL!
AL mBD2 2 3k 7K - B 5 14 i b, HAth 7] 5 (20,
30,50 pg + mL DX mBD2 FRACF AN . A
R ZHEXT mBD2 . mBD3 3 3% 7K F- #4412 1 1F 1 B0 45 2
5 RR B B0 KT AR R 2 U AE R
o B L R RS A e AR R X
mBD2 ,mBD3 3k 7K F- (¥ 2 #E1E I 32 2 0K B i 2 i
RS AR AR 2 5 P . HRR P E
B AT L 3o 2 F mBD2 A1l mBD3 3235 . 5 1 i 5h 4
BLIA YRR 5 P S e e . 8% I P2 1 X mBDI 1y 3%
IR A TR T 1 5 s 4 1 Sl Rk S e T g
) mBD2 F mBD3 1 35  BEAR 3l 90 1) 45 5 1 e
IIRg 7T LUE BT A AE S 7R

CAHRERY. pH#ER 2 WiEFREMRER
i 255 AR S B . Horh NF-«B I AP-1 (91
PR BB 2R 2 K R Sl ff 500 i 1) 2
A NF-kB {7 2 e s 3K T 75 19 . Lee 550
FER WK Z BT LAE S NF-«B i1 36 16, /8 3
A IR FEHGE T AS ] A X NF-«B 52 i A AR K
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