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Abstract: Objective To investigate the transport mechanism of Astragalus polysaccharide-II (APS-II) in microfold cells (M cells).
Methods M cells model was constructed using Caco-2 and Raji cells. APS-II was labeled with fluorescence, and Toll-like receptor 4
(TLR4), TLR2, dendritic cell-associated C-type lectin-1 (Dectin-1) and complement component 5a receptor 1 (C5aR) inhibitors were
added respectively, to explore the role of each receptor in the transport of APS-II. Results TLR4 and C5aR inhibitors significantly
reduced the transport of APS-1I, indicating that transport of APS-II may be related to TLR4 and C5aR receptors. In contrast, TLR2 and
Dectin-1 inhibitors did not significantly affect transport of APS-II, suggesting that these receptors may not be involved in the transport
of APS-II. Conclusion Transport mechanism of APS-II in M cells may depend on TLR4 and C5aR receptors, while TLR2 and Dectin-
1 receptors may not be involved in this process.
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YIS P Astragalus membranaceus (Fisch.) Bge.
var. mongholicus (Bge.) Hsiao I T/54R; MEM #5775
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ANIEF K, F 0.5 mol/L NaHCO; 75 % pH 8.5,
I 20 mg FITC, =i @SR InATEK
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SUCERAE H 2 O BIEH0E I A5 B 0T5E 28
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T8 53 APS-II-FITC.
2.2.2 AR WOGIE AT K APS-ILL FITC. APS-
I-FITC #E&HI% 1 mg/mL WA, 18 %46
FERETHE 300~700 nm 34, 3BT HER MR
223 WIERESHT K APS-II. FITC. APS-II-
FITC FF iy il £ i — @ VR BE IV, KRR
SRR B B 4% T P B 10 nm, FERREOR IR KX B
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ST SERE (4D {H.
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QIAN, B THMILFAEHAENEE 4h, KA
M5 450 nm 401 4 {H, THE I 2.

IIAATE R = (A ws— A 2:2)/(A wm— A =21)
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(1) E A L B AR T 96 FLAR, 4L 100 pL, BT
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BYMR AR 4n 5, did B OO E
450 nm AL A4 (RGPS R
233 ZAKIMHI IR Caco-2 4H L 1) FF M 92 56
K FH CCK-8 2 5 52 /R #11) 7l] Resatorvid. C29.
Laminaran A1 PMX-53 %f Caco-2 2 M 17 3i% 52 .
B KB 80%M) Caco-2 ZHU % 2X 104 4>/mL
PR 2R, BEeFR T 96 FLAk, &EFL 100 uL,
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FE 1 em. KB E K/ NE S RS B T i se ks
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KN B1%E Z B0 (apparent permeability, Papp)o

Papp= RN RN R 1T 518 B/(FE 18K 18] X Transwell /M=
B THT AR X 52 6 AW BRI L)
2.5 HABARARE L APS-II IZAERKTR

¥/NE LR 2 BWRE 2, TR 4 A
400 pL 2R3N HBSS 2% iyl CGExt sk
I8 5 36 ) 7K A 5.0 pmol/mL),  FEJE M i
1 000 pL HBSS 2P, 70l & T AR s,
fHREF% 30 min, JI\ HBSS ZE N A AH.
SR, B2 ARINEIRIEL HBSS 2 1)
T AN 400 uL 75 500 pg/mL APS-II-FITC () HBSS
22, FEEEMIINN 1000 uL HBSS 220, TH55%
FARREE 2 h )G, RIS A T TR &,
RHHWE 3 AMEAL, TPOLRME Mg,
2.6 EXERBILENERERF APS-II-FITC B
M7 FRE

W HE#E3Z J5 1 APS-TI-FITC, 5% FH 78 ORI %

A B

D2 AN [F ] 8] B AR 0 F &, SIS RTm)
FEXS 3 I AR P
2.7 GUtESH

Fr B ¥dE L X £5 %7, KH GraphPad Prism 9
BAFHEAT R 00T, 4L 2 TR i 5 25 SR B R R
Ti 2981 (ANOVA).
3 #R
3.1 APS-IIAYRSEARIE RITIE

Wik 1-A FzR,  APS-IIFE 300~700 nm JEEE4 MK
1, APS-I-FITC 7£ 485 nm ALFFIEIEEEE FITC 78
490 nm ALHHEFENE, Vi APS-IIHY FITC JIhFRIC.
W 1-B FzR, FITC I KBURIEAKAE 490 nm, 5K
IREHEAAE 518 nm 747, Rbrich APS-IIAA R
HORESEAS, RIEA PN, 11 APS-II-FITC £ 518 nm
feAi 5 FITC AR RS, R FITC C&tibn
1CHE APS-ILE. Wi 1-C iR, APS-II-FITC HEREE N
[A7E 9.59 min, APS-IFILRETFIFE 9.57 min, a4
FAAHI], RS SE APS-IT Z50 A R AE S
Ak, VEIARRIC FITC 2 JEASHUE APS-IT 45 .

RAW264.7 ZHe 2 S5 MR G y% (1) 3 B 40 2
—, If APS-ILELA Sfisidtd. Wik 1-D fis, AF
W) APS-II-FITC 3555 24 h J& (4 o173 R348
90%LL L, ¥iHH APS-II-FITC 76 10~500 pg/mL Xt
RAW264.7 ém)i@%ﬁﬂﬁﬁ'wﬁﬁﬁ o WK 1-E fiow,

— APS-II

5 — APS-II 9000 A FITC — APS-II
4 - APS-II-FITC 80001/ \‘ - APSJILFITC - APS-II-FITC
e 70
B 3 i = 5000 !
EE i = 40009
= 2 i £ 3000 5
= i #2000 N '
e, A & 1000 — | Ny
0 ~1 000
300 400 500 600 700 500 550600 650700 750 800 0 5 10 15
Anm A/nm t/min
D = APS-II-FITC E &= APS-II-FITC
150 s APS-II 150 mm APS-I1
X LPFIS”
5 1001 S 21N & 100 e R
Ha 2N N i am
e =N o N = o
T 5o BN E N i &
=] AN N 21N w 0
g S S o i
COolEN B N E AN oLE N . | E
X 10 25 50 100 250 500 XRELPS 10 25 50 100 250 500
JREKE/(ug-mLT) AR/ (ng-mL )
A-ZAMARDERE ;. B-2ORHIENS; C-HPGC AN 4> T 45 s D-APS-II-FITC X RAW264.7 434585 540;  E-APS-II-FITC *¢

RAW264.7 EREAN A R0 SRR "P<0.05 "P<0.01 "P<0.001, 55 LPS 4lLbE:: "P<0.05, TFEF.
A-UV scanning spectrum; B-fluorescence spectrum scanning; C-determination of relative molecular mass by HPGC; D-effect of APS-II-FITC on the
proliferation activity of RAW264.7 cells; E- effect of APS-II-FITC on phagocytic activity of RAW264.7 macrophages; *P < 0.05 #P < 0.01 #*#p<

0.001 vs control group, “P < 0.05 vs LPS group, same as below figures.

1 APS-II-FITC B3 RARICFIIIE (X +s,n=3)
Fig. 1 Fluorescence labeling and verification of APS-II-FITC (X £ s,n=3)
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54, APS-II-FITC 7E 10~500 pg/mL 7]
MR AR (P<<0.05).
3.2 ‘MRS

Wk 2 fiizR, 5~500 pg/mL i &R APS-IT
Lj APS-II-FITC 24 h N ZHMA7E2357E 90% LA |
XA b8, 250~500 pg/mL APS-IT i 3% T
Caco-2 ZHAAFH 2 (P<0.01.0.001); 100~500 pg/mL
APS-II-FITC &2 T+ Raji 0H0/E5%R (P<<0.05.
0.01), FH APS-II 55 APS-II-FITC JC4uf#1%

A
APS-II

200 E=1 APS-II-FITC
#H#

—

4

(=}
1
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$

W
(=}
1

AR T TR

AR

(=}
1

X i 5 25 50 100 250 500
R/ (ng'mL ™)

I CCK-8 VEMIE 4 Fhaz R4 Caco-2
YRR, Wik 3 FR, Resatorvid 7 5.0 pmol/mL,
C29 7t 15.0 umol/mL, PMX-53 7E 2.5 pmol/mL,
Laminaram 7E 0.8 pmol/mL % LA T Jifi &34 B 5 4y
FLWEE 6 h X A0 AR 2 VA 5 M B v 4 A7
# (P<0.05. 0.01. 0.001).

3.3 RIRSE AR E ST 5 I000E

unEl 4-A~D iz, Caco-2 4R A BUH M

YE, TERRPIRIA S, M RERE RS, 45

B
B APS-II
200 = APS-II-FITC

x 1504
2 1004
& NE NE
% S = S ]
OS50 N N

N\ N

; N

INE NI

X HE 5 25 50 100 250 500
R/ (ng-mL )

A-Caco-2 AL B-Raji 4002 ML
A-Caco-2 cells toxicity test; B-Raji cells toxicity test.

& 2 APS-II-FITC X} Caco-2 BN Raji ZRAESE RSN (X5, n=3)
Fig. 2 Effect of APS-11-FITC on viability of Caco-2 and Raji cells (X £ s, n=3)
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YR HLAT I /%
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A-TLR4 ZAK0%77 (Resatorvid) HIZHfIREEM:; B-TLR2 240417 (C29) FIZHAMEEE: C-C5aR ZA4MHIF (PMX-53) FIZHEEE; D-Dectin-

1 4R35 (Laminaran) A40 % .

A-TLR4 receptor inhibitor (Resatorvid) cytotoxicity; B-TLR2 receptor inhibitor (C29) cytotoxicity; C-C5aR receptor inhibitor (PMX-53) cytotoxicity; D-

Dectin-1 receptor inhibitor (Laminaran) cytotoxicity.

3 ZEHNEIFIRNGAEEE (Xts,n=3)
Fig.3 Receptor inhibitor cytotoxicity (X + s, n =3)
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E F G ez
6 S gﬁ* 4 1X10° o
=~ ) o T 8x107 . x
I ._] 3 @
S 4 = ) ek §6><10*7 1B
A 5 oy = & 4X107
i £ §2x107
i & K
gl 0
257 911 14 1719 IR SRR 30 60

t/d
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A, B-HLESRIEST R T RMBIEE: C. DISEFRINEN T BB E- AR TR RREEN S P-RE IR R 2 4 MBI RER

BRI ELES; G-HB R AL SR PO R NI IS i, SRR AL "P<<0.05

"P<<0.001.

A, B-transmission electron microscopy of monoculture; C, D-transmission electron microscopy of coculture; E-determination of alkaline phosphatase at

different time; F-comparison of alkaline phosphatase between the two groups at the end of culture; G-transport of fluorescein sodium by monoculture and

coculture; *P < 0.05 ***P<0.001 vs monoculture group.

4 HARRAPIRBYAYIEIE (X £5,n=3)
Fig. 4 Verification of M cell model (X £ s,n=3)

S e () TR) BR AR/ s T LG IR Caco-2 4l AT DUE H
2 it 2 [T R /D PR

B P TRl R T 1100 R TR A A R o A P — AR
FIE221 [R] ST 300 4 Pl e ot R v e v A e
MR AT . SR AR R R v 26
y=0.004 8x—0.0378, R’=0.9994. W& 4-E iR, 5
FREFRA AL, Caco-2 405 Raji 4MudLREFRAIEE
14~17 K, HURMHBERREE EWE M N (P<<0.001),
M ERRT IR Caco-2 AN EREEREE G 1 2 THEa s
W 4-F fis, SRR, %4 Caco-2 41
e PR Tl R N O 1 ) R R B 21 (P<
0.001), FHAILILFFATMREPANL 08T, W& 4-
G AR, HHRFRA L, JER3RI5 1 Caco-2 4HARNT
ORI ERE FT (P<0.05).
34 WAESEMERE £ APS-II I AERIRR
3.4.1 BIEHHIFINT APS-II BB K

5-A. B R, BEEREIOHERS, 2 Ay aidnieh
APS-11 [ BRIz B35 2 _E T, 5 A g,
Resatorvid 4bH 5 1) APS-IT 75 R8 45 4l i b i #5328
B REFR> (P<0.05. 0.01. 0.001), H7 30 min
NHEIZE TS T 66.2%, #U TLR4 240
il 5 APS-I1 7E RS 45 40 i b 1 % 12 3B PRI, H8oR
1 APS-IIF e 5 TLR4 Ak 4 &t THic. & 5-
C. D PR, IAAN C29 J5, HXTIEZH UL, APS-II7E
TORE A% 20 i - 1R 5 E E B Ba> (P<<0.05,

0.01), {HIAHZ H 7 LLAE 30 min P G2 35 P, Bt
B TLR2 2R A BEA 225 APS-IIFEGAR 97 41 i |
H#sia X2k, i 5-E. F s, SxHiE4Ltt
B, N PMX-53 )5, 1E 30 min NI E R FH]
T 60.4%, Bl C5aR SZARPEHANHIE APS-IIZESFE 452
i b E s B R (P<<0.05. 0.01. 0.001), 58]
APS-II 7] PL 5 CSaR ZR&E &t TH0E . WKl 5-G.
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