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HARAZHEEL Toll #2144/ ZEF-xkBES
188 % 1 42 4 75 R A Ak B2 2 AR SR = T RE

EGE W OR MR WD ko’ MEEC T
(L ATE L T AR B s R 2 BE , M 5102252, ) KA K B AR FE IR R T 5 52 % )M 510225)

W OE., KRB S AR GRS M (PAMK) 34 2 I Ik € 40 10 %, 95 2 A8 09 % vf BT 4k 44 7R
FEAE . RIS B RS 21 B AL I IR K € 4m e A sIRNA 7| 45 35 42 € 29 o F 36 Toll # %
YK 4(TLRA) A B 89 % ik | fe s 2oah £ A B 4 12.5 mg/L #9 PAMK 4 38 4% 3¢ fo 4F 45 3 am if |
36 h/g 4 TLRA A HAZ 5 8% T # A B [ #i4E 1L B -F 88( MyD88) . #% B -F —kB ( NF-kB) 47 1
Mo % B (IKK) NF-«kB 474 % & (IkB) | A=t o A F [ G @i £ -2(IL-2) . & @4 -4
(IL-4) \y=F k& (IFN-y) F§ % ¥ i F 69 IF 75 2R 5 B T —«a ( LITAF) ] %) mRNA £k %, A%
I i A% X I (EMSA) 7 ke ik e m et &k @ F NF-kB #9842, 4R Z7.PAMK T2 %R G
MO P TLRA R 12 5@ % F iAW IKK IkB 5 % i B F IL-2  LITAF % mRNA % i& ¥
(P<0.05) R TR FRSHEELHAE @M T TLRA 49 mRNA &5 % (P<0.05) ; b9, PAMK i&
TREAZERAT LR mIO T | A8 T @i (Thl) skt mie B F [ IL-2( P>0.05) .
IFN-y( P<0.05) \LITAF( P>0.05) | &9 &k  *F 2 A 4Byt T 4a B ( Th2) o ik 69 48 fe B - (IL-4)
8 KA B R F R BAE A (P>0.05) ;EMSA % % 2 & PAMK #E42 sh 4k e fodb 2 ek & m i
NF-kBAA#Z &% & F NF-kB 894 F £ %71 & (P<0.05) , % EFrif PAMK 7 &4 TLR4/
NF-kB 13 5 i % R 3t 40 % 2 B KA | R4 4% NF-kB 3t N\ 0 oAz 42 s i B F 69 42 K it v
B A X R €L 2 L e T T R

KGR RS 4E; MIEME I, RNA T35, Toll # %4k 4,4 B F-«kB

RE42£S.5816.7;Q2 XRRFRIRED: A XEHRS:1006-267X(2019)11-5192-10

R Z ## ( polysaccharide of Atractylodes mac- AR /)N BRI Ibk B0 200 i 4 &1 4330 B8 22 1) i g 3R

rocephala Koidz ,PAMK) 1E i 1 R & ¥ H A4 ¥ 1%
PR 2 A, 24 BRAE 5 0IE S 5 A AR SE S i AR
K MR ) PUR PR AL R | P A
PERIUY ) BFSE & B, PAMK W] 8 35 45 2 39 15 Kk
BT A M IR VAR s T i e D o A R 1 Ak
L PRAIORNE L, 7 i G 5 0 o) 0 RS Bk i 2 2 1 i
i, 2 FLUAR T S R4 i e R Th R R R o
s I JEL L (N /DN BRCLXS ) BB (/0N B S ) 1  E
IS RE T, A2 E T Wk EL AR IEA S IR G2/M
W1, IR B CD4* HI CD8* T 41 1 B 43 105 8

Y fs BHA:2019-04-15
ELTHE . AEHEE T IRAMFEEKRIH (2017KZDXMO046 )

HEH F-—a ( tumor necrosis factor-a, TNF-o0 ) #1 [ 4
i/~ % —6 (interleukin-6, 1L-6) , 2 & X IfiL 1& H 1 40
i/ % -2 (interleukin-2, IL-2) . y—T 4 & (interfer-
on-y,IFN-y) fll IL-6 mRNA [ 3k FRAF
FEAE AR 2, PAMK X 2 9 19 4 il 4 i D fig B A
S ZE AR IEVE L, X R 45 T 40 i 5 26 20 Jf 1R 1)
YER 4352 2% BRI, i — D4R R PAMK X 24 Jfi 4
FERYPRPERLE A7 BY T 410 T % PAMK X 45 1)
RERYRZ A

VFZ A W) 2 85 0] 1N Toll ¥E3Z 14 4 ( Toll-like
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receptor 4, TLR4) B A4 E M % TLR4/#% K +-«B
(nuclear factor-kappa B, NF-«B) {55 5 18 % , 6 fb 7%
KA T NF-«B, J45 40 i 7~ 0 5% 5%, 42 THOLIA Y
B B i S Toll k52 44 ( Toll-like recep-
tors, TLRs ) 7& %5 K e 3% B 2% b e 5 % 19 AR
At 3 2 kR B0 AR £ B (lipopolysac-
chride ,LPS) , & & #6473 1k I+ 88 ( mycloid dif-
ferentiation factor 88, MyD88) , 4 Z& #H J& 4 il J1 i
1% NF-kB #1144 i) % 1§ ( inhibitor of NF-«kB kina-
ses, IKK) , ffi 45 4 NF-«kB 1 NF-xB )11 & [ (in-
hibitor of NF-kB, IkB) % £ W 2 1k JF fif 5, 1% 1k
NF-xB #E AR, S5 Sl sl 40 ) 48 5 D4 A e =%, oF
TR R 5 R 2 2B R T RS R
PAMK 7] il it TLR4 ¥ % B W 4 g % % W 1
NF-«BIfi75 5 F E4I M & 40 i R 707 PAMK
JEA AT 1 TLRA/NF-kB {75 5 38 18 45 240 g o2
92 D) RE I T Sk — 2D B WF RS

it b, A DL RNA 0 4 A G AE 7k 2 44 it
Hr TLRA JE[R 3K | [AIARIN 12.5 mg/L PAMK 8%
T Jp Y A I e Ik L 40 B, 38 ok A TLR4 M HAR
S R K ( TLRA MyD88 \IKK IkB) ¢ 21 ifl
K F [ IL-2 ., (M 41 ig £~ & — 4 (interleukin-4, IL-4) |
IFN-y JI§ 2 ¥% 175 3 19 b 98 3K 38 B - — o (lipopo-
lysaccharide induced tumor necrosis factor-a,
LITAF) 11%) mRNA ik 5, I DL ik aE 78 Rl 56
( electrophoretic mobility shift assay , EMSA ) J 1 £
00 200 0 A% B 1 T NF-«B 9 2 &5, DA 4 L 9 98 £ 2
T PAMK $i 5 ALK B 52 D RE (1 7 5 BL A, o 5
J5 TR &0, TCTE Y S 1 o 70 S A e R A

1 #MRlER*E
1.1 SESpEAEH B AR S BT

Ok 21 HIBAEXS, B MENE & T 200 B i
DR, FH 3 S PN 0 8 B s A G O A A4 i O
Z 0 I B0 A3 R B 0 R, 2 000 1/min
2.0 20 min, BB TE] 6 2 55 R0 T4 i, B R
R MW (PBS) W UE 2 K, & Wy R YL 4k,
KA LE % >95%
1.2 TLR4 siRNA 5| #7i% it & i ik

HE 4 04 B XS TLR4 3 K 5 91 (% 5% 5.
KF476603.1) , %1 3 %} siRNA 5]%) (P1 P2 P3)
PLE 1 X BAPEXS B S19) (NC) , W2 1, 51 |

A T AW TREA RS A5

%1 siRNA 3|¥F7%)
Table 1 siRNA primer sequences

5144 B

Primer names

ElkZE2

Primer sequences (5'—3")

F:CUUCAAUUCUGACAUCAGUTT

P1
R:ACUGAUGUCAGAAUUGAAGTT
P2 F:CCUUUGAGAACAAUACAUUTT
R:AAUGUAUUGUUCUCAAAGGTT
P3 F:GUACUUUCUCUGAACAAUATT
’ R:UAUUGUUCAGAGAAAGUACTT
NC F:UUCUCCGAACGUGUCACGUTT

R:ACGUGACACGUUCGGAGAATT

fifi F§ Opti-MEM 5 3% %&, #% 5x10" 4~/mL ¥
WA AN AL = 6 FLAREE IR 24 h 5, BALIR
Jin 2 pL Lipofectamine 2000 %% 44X 57 (4 H Ther-
mo Fisher Scientific Inc, 3¢[H ) , 43 BN 4 X554
(P1,P2 P3 NC) fff £ ¥ Ji 43 5 & 400, 200,
100 nmol/L , B ACFRIE 3 AN E ., WH 4 h 5k
W h RPMI 1640 58435575k #64% 36 h 5, gk
Yffl, FH Trizol V4 H2HUAH Al 5. RNA K illl RNA 1)
Al K S IS S cDNA UH IS -3 -
2 I = ( GAPDH) N Z 5L, TS I 26 0
PCR J5 ¥E K6 1 4% #£ & o TLR4 9 mRNA ik,
fifi 1kt TLRA mRNA ik i lKAY 1 %F siRNA 5]
WHFIRERE
1.3 PAMK Xt 4 35 B ik B 40 f2 TLR4/NF-kB
15 518 B 20
1.3.1 RAE BT

I IL 4R 4 4, 509 A cell (X)) | cell+
(PAMK AbBR) si( Fzyext IR (si+ (5 Y 5 PAMK
A E) | BREIR BT L3 2, PAMK I T 74
LRI, E 8N 70% , T4 o 145 K
(29 3%) RT EEER RS A Y M A
BAA, WRAETOLI 25 R i 2 PAMK 19 7E ik
JEh12.5 mg/L, BEAACFRBE 3 AR, i Op-
ti-MEM ;555 #2 5x10" 4>/mL i % BE Rk o
ML 6 FLARH, Bl 3% 24 h 5 #6804
AbEE YR, BEFLES TN 2 wL Lipofectamine 2000
YRR I E 4 h 53N RPMI 1640 58 21557
F, BEYL 36 hJE  AEANME , SR UM E RNA
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Table 2 Experimental design
4151 Ab 3R 4151 Ab ¥R
Groups Treatment Groups Treatment
cell A Lt 2 4 i si e bk 1L 4
cell+ KRR E A +12.5 mg/L PAMK si+ Y B4 +12.5 mg/L PAMK

1.3.2  HAYHEEE mRNA ik A
iz W8 Jz % 53857 & (9 H Thermo Fisher Scien-

tific Inc, 3¢ [H ) #AEFE ¥ 47 S F% 5% . & i cDNA
A it 5 wg, Random primer 1 pL, RNase-free
ddH,0 #ME ZE 12 pL,65 C/I 5 min, B4 A
5%Reation Buffer /& Transcriptase ,dNTP 55 &
8 wL,25 T/ 5 min, 42 C ¥ 60 min,

DL sk Y cDNA Jyfiidie , LI GAPDH N
FEH % H A FE N ( TLRA MyD88 IKK IkB . IL-2 .
IL-4 IFN-y LITAF) ) mRNA 33k & #1746 I 43
Mro #&ZEHEMSIFs 0% 3, i LA TAY T

x3 THRAE

FEAT PR S FIA L, 8 F 92 96 % % B PCR I &
(Invitrogen, € [# ) , X W /& & . cDNA (1:20)
5uL, . FiHF51 4% (10 pmol/L) 4% 0.5 uL,2x
SYBR Green gPCR SuperMix 10 pL, b 58 ddH,O
% 20 pL, ABI 7500 RS 17 50 9¢ € f PCR
il . PCR 342 )% .50 C 2 min, 95 C 2 min,
95 C 155,60 C 32 5,40 NEH, B A5 AH *T
E 1 1 45 FE A0 B g Ce vk (27009 ) b AT
.

ACt=HRYHEH CtH-HN S A CtiE;

A ACt=1RE4H A Ct - FEZH A Ct{H .

= PCR 5| ¥1F %1

Table 3 Primer sequences for real-time qPCR

A B 2l PP R ks
Genes Primer sequences (5'—3") Length of products/bp Accession number
Toll ¥£3Z K 4 F.CCGATATCTGAGGAGGACA
TLR4 R.CTTCCAAGCACCAAACATCA 120 KP410249.1
e /
BEFE LA T 88 F.CTCCTAAACCTTCAGACTTCCA
140 NM_001030962.1

MyD83 R:CTTGTAGGAAGGCACTAATGG -
¥ R 7 — B S 97 04 S F.CCTGCCCAAACAATCTAAAC
IKK R:GTTCCCGTAACCATGTTCAA 184 NM_001031397.1
i F-«B B H & A F.CACAAACGTCCCATCTGCTT
IkB R:GCCCACAGTTAACATCATTGC 160 NM_001001472.2

4 .
H A -2 F.TCATCTCGAGCTCTACACACCAA 500 NM_204153.1
IL-2 R:TGCATTCACTTCCGGTGTGAT
40 A 2 -4 F.ATTGTTTGGGAGAGCCAGCACTG
IL-4 R:TCAGGAGCTGACGCATGTTGAG w0 NM_001007079.1
yv—TIE F.GCTCCCGATGAACGACTTGA 160 NM._ 205149.1
IFN-y R:TAGTTGAGCACAGGAGGTCATAAGAT
i 22 Wi S B IR R AL I T - F:GACCAGATGGGAAGGGAATGA 100 NM 204267 1
LITAF R:ACGGGTTGCTGCACATACAC - :

TS — 3T R i & F.TGAAAGT AGTCAA AT
-3 - AR bt A :TG GTCGGAGTCAACGG 230 NM_204305.1

GAPDH

R:ACGCTCCTGGAAGATAGTGAT

1.3.3  JEZHR 0 B R e B A
M 4 & 1 $E B R & (W H Thermo Fisher
Scientific Inc, 3¢ [ ) #1F 156 B $2 B0 i 4% 25 1 . 1)

M i AE#EBY CER 1T Buffer, RIEIRTE 5 s,
KEWE 1 min; WHENRY 5 5,16 000xg B .0
5 min; i A Buffer C, IR EIR % 15 s, 1K LI H
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40 min, 16 000xg 50> 10 min £ & 3153 &
H., 2% & [ 5k AR & (4 H Thermo
Fisher Scientific Inc, 3% [¥ ) #/E U 1, i F W T
J#% ( bicinchoninic acid, BCA) ¥ Ml & &% & A
WL,
1.3.4 HHEAT NF-«B & 5 A8

AP FEric NF-xB 34 (W A 13 = KA
Yy A W 5¢ ) J¥ 51 41 R . 5' — AGT TGA GGG
GAC TTT CCC AGG C-3';3'-TCA ACT CCC
CTG AAA GGG TCC G-5', il 6.5% 575 I
JHe BE I, AL 100 V TR YK 60 min, AN AR
FAHE .6 pL Mix, £ Ebric NF-«kB #4% 1 pL,
20 pg B FFERIN ddH,O 4R F, 20 wL, 2
IRWEHE 10 min, I A 5 uL Loading buffer I #f,
100 V {HEHL 3K 45 min, 2% il B 5% #4100 V H
JEG B 45 min, R IE TR b CE AR SEAMT T 52
1 20 min, fifi FH B AR i 41k W) ( horseradish per-

12
10

TLR4 mRNAR X &

TLR4 mRNA expression level
[=} [\ - [= =)

oxidase, HRP) fb22 &Lk BE G, 4541 NF-«xB 1Y%
LSS B S R BEE RO IR cell 41114 K
FEE N 1, AR 25 2 K B R iz 4 A ARV
1.4 HIBELABRSEITHH

i I SPSS 13.0 St i 514 %o i 40 B 4 i 47 53
M, 358 FH B0 TR 28 7 22 43 A W 06 8090 00 A7 Ak B 44
[f] £ 5 b 45 % A Bonferroni 35 i#47, P<0.05 N 22
S 2 IR 2R OV 2 (H 45 ME 25 (mean+
SD) i X Fm .

2 BR55H
2.1 siRNA 5|¥05 ik 45 R

E 1 s, B4 P1-400 1) TLR4A mRNA ik
SR, F UL OR (K gk @ OGN H 43t ) 3k
86.19% . HHULATHN, fifi ¥ B2 400 nmol/L % P1
SIRNA 7| ¥y 5 Y 4 X% 15 JIE vk L4 40 B 1) 250 2R A
ZI WA TR 2l

P1-100 P1-200 P1-400 P2-100 P2-200 P2-400 P3-100 P3-200 P3-400NC-100NC-200NC-400

P gm5 Samples number

e G5 siRNA 5192 FR—5 1 ¥ B (nmol/L) ,

Samples number; siRNA primer name-primer concentration ( nmol/L).

B 1 A[E siRNA 543 TLR4 mRNA RiEEH N
Fig.1 Effects of different siRNA primers on 7LR4 mRNA expression

2.2 PAMK *f TLR4 R E{E S E & & T ¥
H E 408 E F mRNA Rix 2892200

WE 2 i, B0 12.5 mg/L PAMK &b 35 ik
EL A0 B I, cell +4H Y BR IL-4 ) mRNA 3 ik 7 4
cell 4 B 2 T [ (P<0.05) &b, HiAx 45 3 A U mRNA
FEE A AT R T &, Ko TLR4 | IkB |
IL-2 | LITAF 1) mRNA 3 ik & 53 5 cell 4119
1.48.1.57.1.28 1.39 1% ¥ 5 cell 4H 25 7% B ( P<
0.05), Tt TLR4 FEH WKL G, si A+ TLRA 1Y
mRNA FiLH N cell HAY 23.9% , 5 cell ZHAH %
S (P<0.05) ;i A+ MyD88 | IKK . IkB IL-2 .
IFN-y LITAF ) mRNA ik 5 cell 141 b3 &

FIRAK (P<0.05) ; 1L, si 407 IL-4 () mRNA 3
HBEScell UM LLA I LA HZER AR FE (P>
0.05), T #t TLRA 3 B 3£ 5 IF [ B &
12.5 mg/L PAMK 4b B ik B 4 il J5, si+ 41
TLRA IKK IFN-y i) mRNA ik 535 T si 4
(P<0.05) ; B A, si+Z41 " TLR4 IKK . IL-2 % IL-4
) mRNA Fik &5 cell %00, A ERA R E
(P>0.05), B LRZERFTAN, T4 TLRA KK 3R
ik J5, TLR4 15 5 i #% T W7 3 I ( MyD88 | IKK |
IkB) N 4R IH F (IL-2 . IFN-y .LITAF) i) mRNA 2%
IR R, B AR5 Y T4 T TLR4/
NF-kB 155 i #% 1 & 35 5 2R 7, 78 35 5% W Hh ds
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12.5 mg/L PAMK B 7] i e ik TLRA FEH £ HHAEIORFE MVE IR,
ik X TLR4 {5530 P& T Ui 5L D K 4 i A1 5 g 4

=
A g o 0 B 2920
| I
X g b ¥ E
® g 15 ® £S5
B ' e
g z a B 5
< = 10 a 2 210
Z 2 zZ =
TS s N
4 Z 0.5 c a MO'O
=4 ~ ® g
23 Se
= 0 . S8 o
= cell cell+ si  sit S cell cell+ si sit+
C = 20 ZH 5 Groups iy ZH 5 Groups
oS D " g20
9E Wi >
® a8 15 a R & 1.5
o ab b=y o
E £ 1.0 b -i‘;ég 1.0
E ze -
g <ZC 0.5 < = <Zt 0.5
S & Q&
= g 0 = g 0
) [aa) . K
X cell cell+ si sit+ 3 cell cell+ si sit
E g 215 Groups = ZH 5 Groups
i 7 20 F g § 2.0
[}
9 & HE
#® 515 b ® 5 L5 2l 2
= = o
% s 1.0 . ac <Zt 5 1.0 b
& < & <
EZo0s5 EZ05
o ~
2 E 2 B
g 0 o 0
cell cell+ si sit cell cell+ si sit
G 8 #13 Groups H g ZH 5 Groups
il % 2071 i % 2.0
e e
® 8 Rz 15 b
' 2 To
=g m -2 a
<2 PERT
[} ) .
¥ :
EZ EZ s ¢ =
3 T
E N g
=z 3<
= i i = Il cellt si sit
cell cell+ si sit 3 cell ce sl s1
2051 Groups 203 Groups

BARAERRTEA /NG F-RRR 2253 .35 (P<0.05) . T,
Data columns with different small letters indicated significant difference ( P<0.05). The same as below.
B2 PAMK Xf TLR4 R EESEBRF THEEMMAMEF mRNA RZEHFIM
Fig.2 Effects of PAMK on mRNA expression levels of TLR4 and downstream genes and cytokines in TLR4 signal pathway

2.3 PAMK *t#%ZEHH NF-xB & £ cell+ si+# % 1 h NF-xB (& 09 B & & T
WE 3 Fris,si HZE A NF-xB & &H cell si 41(P<0.05) , 7] %1 PAMK fE i 2% ¢ i 21 }g

cell 2 {2 /> (P<0.05) , W] J1T 48 TLRA FEHH) FINUFE NF-xB 1335 ) NF-«xB A#%,

F 3K )5 40 A% N NF-«B & & 5 35 080 5 SR
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A1234

o e - o

Interest protein+probe

Bl A WAEAEA 1~4 SPGB 08 sisit cell  cell+ZHFE i

jos]
1o
=)

p—
w

NF-xB& &
=

NF-kB content

i
N

C

(=]

cell cell+ si si+
ZH 35 Groups

Lanes 1 to 4 were the samples in si, si+, cell and cell+ groups in figure A.

B3 PAMK X#ZZEBH NF-«B 2 BRI
Fig.3 Effects of PAMK on NF-«kB content in nucleoprotein

RIS i S

PAMK %424 1] 15 3] PAMK-1 1 PAMK-2 2
FhZ 4%, PAMK-1 G055 1 ZL0E | B0 | BT hr 10 4 |
H &% B, PAMK-2 B KB B 57 A0 b 2L 4
B BT B R A B R R T e 2 A
PERRE2127200 R RS IE I T R AR A ) 22 b
F B R5E it TLRA 32 (S0 4H M58 1 | 16 fb % s
T, SE R AN R A B, TLRA 240 M )
ESIEE A, ZAAET T WRE 400 B i E 404
i, S 50E 5 KSR R0 & iE
ERELEEMMEM , TLR4 2 50555 S0
B Ay, Ho R 4 2 B W B MyDs8s, 1l 4
MyD88 i34 12 Al MyD88 A MK #i i 1% 2 Fh/E F
AR, LPS J& TLR4 A TS 7, v 25 & 85 L )
TLR4 JF¥#0 T (5 538 B, 815 RAE K1 19 5% 5%
ik Karnati 45 BF 5% & B0, Tl LPS &b 3
X A1 Ji ik C 24 i, 7T 42 3 TLR4 955 MyD88 K
i i 42 MyD88 AR R 215 Sl i B, Hax
2 PR A M T A TR R,
AHFGEEE R, TLRA mRNA Fiki TS5 MyD8S
mRNA F k8T R E A —2,

W R B L IR T 20 S 20
K ZWEFEHE ) 2 WE R FE W] LR TLR4 B BCAA
XA W) 2 BEAE R AR 45 & TLRA F1 3005 T (s
S, TG AL NF-xB, I8 45 40 i X 10 2 3k 9
RAFGPEVAPEAEFH 20 RS AR 22 W S g iE 5
Al 3E d TLR4 AF R 3#0% B W 40 i i B jbk B2 40 i,
TR SR AL G822 2148 2 M B IE 52 7T 3
it TLR4 45 3Z /R0 % 5 I+ NF-«B, 15 5

W 200 5 A AH G G 40 L PR3 Lin 4P B9 &
B, NR Z v o B 208 AT DL AR aE A 58 IR 41 A
( dendritic cells, DC) B9 A2, 3458 DC {61k T itk
AR RE T, O HAESE R 2 ZHEnY)fe 5 TLR4 /i
S NF-«B il J & (b i %= V) 6 R, PR HGE 4R
th,PAMK W] i TLR4 3 % 5% A NF-«B, it
TG B W 40 B I 5 5 B 40 B A R A4n Al
F0ORAR IR 56 45 5 AT A1, PAMK AT LA E i
ELAR A TLRA FE %) F 3k, [R) B AT | 9 [ RNA
THE T B0 TLRA 3E R38N B, #F — Lk W
PAMK A {E} TLR4 BLAR Z —, = 5 LRI 0 2

TLR4 i f§ G AL S5, AT {2 i NF-xB i#F A 20 il 1%
Jt5 DNA JH gh 7 B4 R 5 45 &, A S 40
T 140 HE A % -1 (interleukin-1,IL-1) IL-6  [14f
ffl 4% - 12 (interleukin-12, IL-12) 45 {4 32 3k |, 3 171
RAEGIEVA T REN™ ) Wk, AR S, R T
TLR4 mRNA 3 ik &t i [ I 5 3504 Ml #% 9 NF-«B
SRS EW A T PAMK 8 B E 402 ¥ R A
K TLRA F2 3R 9% T P RS T 4H it 53 4 e 25 NF-«B
MRIE R AN, S S5HMWHEFREE, #oET
41 fifd ( helper T lymphocyte, Th) R] 4335 Z2 Ff 41 g [A
T VAN RBE R, Th 4577 A B 40 R A TR 4
4 Thl #1 Th2 W X J G W #E, Thl J3 i IL-2
IFN-y . TNF-o SR & AE 4 AL P+, IL-4 J& Th2 1y
Pra e - 5 & W 3 T S 4R R DL s b T
W 5 £ 5, Thl 5 Th2 435 sh B4 A F T
TR DA e D ReY . AR 56 245 5 & B, TLR4
) mRNA Fikfm N, 4008 8+ (IL-2  IFN-y)
) mRNA ik 50 A& 4 AN R RE B R B, iX 55 Tren-
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31 &

tin-Sonoda % {4518 — &, I Ah, Hou 41 4%
MR LUARAERF Thl 5 Th2 #3487
fir ,NF-«B 1% b A A% J5, nl 00 3% (1 40 il A %2 -18
(interleukin-1B, IL-18) F1 TNF-o 55 4 ffd [ -+ ) &
K, [A] A I S A1 PR 32 NF-xB A9 338G, mT 3k
— TG Ak NF-kB i BURFSE 1) 9 0 S

A 5T K L, PAMK AN AT 44 5 ik 4 41 ffd
TLRA FE£[H i 2 3k, 1 HiA 0] 51 TLRA {55 F iF
FEH Ik i A2 4k, T 3% fk TLR4/NF-«B 5 5
%, ffi TLR4/NF-kB 15 i i Rk 1o, il 477 4
JiF 25 1Y) NF-xB, NF-xB i A 4 M #% B& 5 2 Fh 3L A
Je BN 5O SR T B B R E AT R AR R S A
G, HETAR HE A0 R SRR R X R B
FEh 2 5 0 1 38 B L — 80, SR, Liu 4807
WF5T & I VD ok 22 4 ] 38 2o #1) ] TLR4/NF-kB {55
R P LPS/D - & % 2F FL OB M ( D-galac-
tosamine ,d-GalN ) i 5 19 /T #1175, Han 25" 718
T Z B a 514 TLR4 MyD88 Fl NF-kB £i5H)
TR AT PR A Y S, X B T AE LPS
e B DL R, 3 TLRA % A= A H FAHL
Rk & b Tt T v R 22 0 R O Z2 0 i
i TLR4/NF-kB {55 5 i [ 0936 1, T & 44 5
PELRPER . oI UL R [RIFE 9 2 4 XF TLR4/NF-«B
38 AR R R — B0, AR RE X LA 7 AR
ANFEE PR ER . B, R [F R £ 0 % TLR4/
NF-kB 15 5 i 1Y 45 10 7 B IR A ST

4 &

PAMK AJ fig 335 4 A% [l JUE 7bk U2 200 B v TLR4
Bl 2638, H- i — 2576 fb TLR4/NF-«B 15 5 i %,
fifi NF-«B A% I V8 75 40 M IR 7 9 3 38, T 2 3%
B REAE

SE
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Polysaccharide of Atractylodes macrocephala Koidz Regulates Lymphocyte
Immune Function in Chick Spleen by Toll-Like Receptor 4/
Nuclear Factor-Kappa B Signal Pathway

LI Wanyan'> CAO Nan'® TIAN Yunbo'® XIANG Xuelian'”
LI Bingxin'? HUANG Yunmao'? XU Danning"*"
(1. College of Animal Science & Technology, Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China;
2. Guangdong Province Key Laboratory of Waterfowl Healthy Breeding, Guangzhou 510225, China)

Abstract; The aim of this study was to investigate the effects of polysaccharide of Atractylodes macrocephala
Koidz (PAMK) on lymphocyte immune function in chick spleen and possible regulatory mechanisms. The
spleen lymphocytes of 21-day-old chicks were isolated and cultured in vitro, the lymphocytes were transfected
by siRNA primers and the expression of Toll-like receptor 4 ( TLR4) was interfered. On that basis, PAMK
with the concentration of 12.5 mg/L was used to treat transfected and non-transfected lymphocytes. After 36 h,
the mRNA expression levels of TLR4 and its signaling pathway downstream genes [ such as myeloid differentia-
tion factor 88 ( MyD88) , nuclear factor-kappa B ( NF-kB) inhibitor kinase (IKK) , NF-kB inhibitory protein
(IkB) ] and cytokines [ such as interleukin-2 ( IL-2), interleukin-4 ( IL-4) , interferon-y (IFN-y) , lipopo-
lysaccharide induced tumor necrosis factor-a ( LITAF) ] were detected. In addition, the content of NF-kB in
lymphocyte nuclear protein was detected by electrophoretic mobility shift assay (EMSA) method. The results
showed that PAMK could significantly increase the mRNA expression levels of TLR4 and its signaling pathway
downstream genes IKK, IkB, cytokines IL-2 and LITAF in non-transfected lymphocytes ( P<0.05) , and sig-
nificantly increase the mRNA expression levels of TLR4 in transfected lymphocytes ( P<0.05). In addition,
PAMK could also promote the expression of cytokines [ IL-2 (P>0.05), IFN-y (P<0.05), LITAF (P>
0.05) ] secreted by type 1 helper T cells (Thl) in transfected lymphocytes to different degrees, there was no
significant promoting effect on the expression of cytokine (IL-4) secreted by type 2 helper T cells (Th2) (P>
0.05). EMSA results showed that PAMK could promote NF-«kB into the nuclear in transfected and non-trans-
fected lymphocytes, and significantly increase the content of NF-kB in nuclear protein ( P<0.05). In summa-
ry, PAMK activates TLR4/NF-kB signaling pathway to promote the expression of related genes, and finally
promotes NF-kB into the nuclear to regulate the transcription level of cytokines, and then regulates lymphocyte
immune function in chick spleen.[ Chinese Journal of Animal Nutrition, 2019, 31(11) ;5192-5201 ]

Key words: polysaccharide of Atractylodes macrocephala Koidz; spleen lymphocyte; RNA interference;
TLR4; NF-«B
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