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W ZE: BM A TE&T Euphorbiae Semen |58 i j5 S B s L AN T Caco-2 4HMH Toll F5244k 4 (Toll-like
receptor4, TLR4) E5IEEHIERNLE. F33% 4 Caco-2 4 AT & TAME. . mAE (50, 200, 800 ng/mL) 4H
K4 FRMIE. . S7E (500 200, 800 pg/mL) ZLAIXFHEZL, FIFH R 40 RAK I Caco-2 4UMEAREEFE: KA
HFL R AL SIOA I Caco-2 AR TLR4 S5AEFEMIILELRL; FIF] Western blotting A&l Caco-2 Ui+ TLR4. #%F T-xB p65
(nuclear factor-kB p65, NF-kB p65). p-NF-xB p65 Fl NOD #5Zfk #h i A 5 M35 AH <85 F 3 (NOD-like receptor family pyrin
domain containing 3, NLRP3) {8 [H3&ik; ELISA il Caco-2 4iif_LiE K -F A 40/ &-1p (interleukin-1B, IL-1p) 1R
RZER F-a (tumor necrosis factor-o, TNF-a) HJ&#; Caco-2 MiE 4 TLR4 J5#6 0 IL-1p A1 TNF-0 KI5 B2 b. R 5
WRRAA LA, T4 7R MR T DL S50 Caco-2 AR EERFE (P<<0.0D), i TLR4 MEERIZE (P<0.0D),
$2 TLR4. NF-kB p65. p-NF-xB p65 #l NLRP3 [ AR IE L. LT IL-1p Il TNF-a BRI (P<<0.05. 0.01. 0.001). #H
FFET, 5TE&FEMRIIMLLE, T4& 75 MIRIWINT Caco-2 MBI FEE . TLR4 MEEZELE. TLRA M S HIES
AR AN S8 T WA M B8 B 838 (P<<0.05. 0.01. 0.001). A4k siTLR4 # Uik st 45 Bt — P IESL, Caco-2 41
YL TLR4 J5 TNF-a 1 IL-1p HI& 2 E ML (P<<0.05. 0.01. 0.001). £ T4 FHIAREEH/E RN A il il
JEFEFFET-HE TLR4 MIIEAESE4R, & MIEFE A 51 TLR4 /5 5 E AL RE XK.
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Mechanism of extracts from Euphorbiae Semen before and after frosting
mediating TLR4 signaling pathway in Caco-2 cells via regulating lipid rafts
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ZHANG Jing-qiu, WANG Ying-zi
School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 102488, China

Abstract: Objective To study the mechanism of extracts from Qianjinzi (Euphorbiae Semen) and Qianjinzishuang (Euphorbiae
Semen Pulveratum) mediating Toll-like receptor 4 (TLR4) signaling pathway in Caco-2 cells via regulating lipid rafts. Methods
Caco-2 cells were divided into Euphorbiae Semen low-, medium- and high-dose (50, 200, 800 pg/mL) groups, Euphorbiae Semen
Pulveratum low-, medium- and high-dose (50, 200, 800 pg/mL) groups and control group. Flow cytometry was used to detect the lipid
rafts abundance of Caco-2 cells membrane. Confocal laser scanning microscope was used for studying the co-localization of TLR4 and
lipid rafts in Caco-2 cells. Western blotting was applied to detect TLR4, nuclear factor-kB p65 (NF-kB p65), p-NF-kB p65 and NOD-
like receptor family pyrin domain containing 3 (NLRP3) protein expressions in Caco-2 cells. Furthermore, ELISA was applied to
determine the levels of interleukin-1f (IL-1B) and tumor necrosis factor-o. (TNF-a) in the supernatant of Caco-2 cells. And the levels
of IL-1B and TNF-a were detected in Caco-2 cells after transfection with 7LR4. Results Compared with control group, Euphorbiae

Semen extracts could increase the content of lipid rafts (P < 0.01), promote the recruitment of TLR4 to lipid rafts (P < 0.01), increase
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the protein expressions of TLR4, NF-kB p65, p-NF-kB p65 and NLRP3, as well as induce the release of IL-1$ and TNF-a in Caco-2
cells (P < 0.05, 0.01, 0.001). However, the effects of Euphorbiae Semen Pulveratum extracts on the abundance of lipid rafts, the

recruitment of TLR4 to lipid rafts, the conduction of TLR4-mediated signaling pathways and the secretion of pro-inflammatory factors

were significantly weaker than those of Euphorbiae Semen extracts at the same dose (P < 0.05, 0.01, 0.001). In addition, the results of

siTLR4 transfection in vitro further confirmed that the content of IL-18 and TNF-a were significantly decreased after transfection of

TLR4 in Caco-2 cells (P <0.05, 0.01, 0.001). Conclusion The attenuation mechanism of processing for Euphorbiae Semen may be

closely related to interfering the recruitment of TLR4 to lipid rafts by regulating lipid rafts abundance, and ultimately affecting the

cascade of TLR4 signaling protein contained in lipid rafts.

Key words: Euphorbiae Semen; attenuating toxicity of frosting; lipid rafts; Toll-like receptor 4; Caco-2 cells; euphobiasteroid
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REAIG BT 5 R A R, 72 5038 S M 4 B Y
EE S IEE EE M ELY, R, H
I T2 47T A TR T 1 T A, L[] P AR N O
HH R AR A 2 B R b 23 R A TR 3 B, 52 T IR A
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¥ BNCC.
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PBS ¥ (#tt5 C10010500BT). DMEM =i
R R % (IS C11995500BT)+ 0.25%f#F-EDTA (it
5 25200-056) T H 3£ F Gibco A F]; EAEEFHER
WHi B (CT-B). AlexaFluor™ 488 fHELY) (Ht5
C22841) W H & E Thermo Fisher Scientific 23 ] ;
R PR BE R F-a. (tumor necrosis factor-a, TNF-o)
KA & (LS EMCI02a) . A4 = -1p
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HIRAT]; DAPI 4t (b5 r20276-10mL) T H
IR AR R AR AR s TLR4 B (k5
66350-1-Ig) NF-kB p65 #4710 (5 66535-1-Ig) 1
H 32 [# Proteintech A #]; p-NF-«xB p65 Hifk (L5
ab76302). NLRP3 H.yi (L5 ab263899). Alexa
Fluor® 594 IgG Hifk (Hit'5 ab150080) 14 H 7
Abcam A A ; B-actin #3577 (L5 AH11286487). HRP
FRCHIZEPL R 1gG Buik (45 BJ08079044). TLR4
Z Pt (b5 bs-20379R) Iy H AL T B AR AR H
FRA ]
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Heracell™ VIOS 160i % CO, £57546. Attune
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NxT B9 24 B f (22 [ Thermo Fisher Scientific 24
A]); SpectraMax i3x BRI (36 MD A ] );
Tanon 1600 B4EEK lifg R4t (L RAEREHIRA
A]); Countstar® RigelS5 % fig MG i A M T4
I CRBESAEMRHCARAR): TCS SP8 STED
RPOCIH R LS (T Leica 2 7)); Direct-Q3
R aizkA (4 Millipore A ).
2 Rk
21 FEFERETETFRRRERINGZ

FREX 50 g T 1A, A 300 mL 95% 1%
A ENRERE 3 IR, BIRFEEL 2 h, &I 3 IREEHL
W Y R O/, PR SRR AR 3 4K,
IR EIW, BPASTF4 728 AR FREL S0 g T4
TREM, BEE LREE, ST 78RR,
4 CLRAFEH . SEINTMRE, mAMBIELREIR
FER3.17 g/mL T4 A8 W R T4 748 i B .
28 HPLC R T& F2E A T4 1/ e b T
& BN E 0 A (3.8140.03), (2.03+
0.01) mg/g.
2.2 ‘ApEEEFE

Caco-2 ANl TH5 720, H & 10%06 48 1
. 1% EHER-HH KM DMEM #5E, BT
37 C. 5% CO, HIRIFFRM T EE TR, Fr4H % Bk
FI| 80%~90% W A4 o ARHE R A BT 1147l FE AT
JEPEHUINT Caco-2 4HMIAFIEZaRomm 145 RO, At
FLEFE 50+ 200+ 800 pg/mL A 5 L9256 i Bk T .
2.3 SRR Caco-2 ‘ARIEAEEERE

B B AE K40, LA 1X 105 N/FLER T 6
LA, IR gnunsEE, WETE&T A (50,
200, 800 pg/mL) 4, T4 (50, 200, 800
pg/mL) HFIXHEA, AW 3 MR, E 48 h
Ja, WEMM, 4 ‘C. 1000 r/min &> S5min, FF F
&, H AlexaFluor™ 488 #xicff] CT-B :ailg (1
pug/mL) VK E#EEYEHE 10min, 4 °C. 1000 r/min &5
L 4 min, FF_LiE, M 400 L PBS 4rE4ife, ff
FUR G0 G2, XM - AR BT 2
BT
2.4 HAHBESINM Caco-2 40+ TLR4 5
BEEHOHE E L

BOW A EKIARI 40, BL 1X 105 AL T
RN, FFREAungEE, WE T& 14
(800 pg/mL) #H. T4 THdh (800 ug/mL) ZHAIXS
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10 min, FffEIA 4%% 5 H UK L[ E 15 min, f1
AN 5% 135 A A F S EE A 1 hs SRS TLR4
Prfk (112000, 4 CHEFA, FFEIN Alexa Fluor®
594 FRiCHI T (12 1000), #EHEE 1h 5, A
DAPI VEBE G Gt 5~ 10 min; B 5 4 /b8 H i,
O R B E R E G, H
AlexaFluor™ 488 fric W&kt ¢, Alexa Fluor® 594
PRGN B )6, DAPIL brid NI B ;A
Image J A1 Coloc2 34T TLR4 5 R4
AL o
2.5 Western blotting % Caco-2 Hf2+ TLR4.
NLRP3. NF-kB p65. p-NF-kB p65 EHKIE

PR EA KA R4, $% 2 X108 AN/FLEFET 6
fLbrh, ERFREdpGEE, wETE& 74 (50,
200, 800 pg/mL) 4, T4 T (50, 200, 800
ng/mL) AN IR, M 3 AR, #E 48 h
Ja, WE BTE, IO\ R AR, R4,
4 °C. 12 000 r/min (> 10 min, BCA %47 A
E B o B IR T b SR R 5 TR A IR At e
HYK, ¥ Z PVDF i, A S%Mife4E9y, =i
M1; TBST Yeék)a, IMA—$i, 4 CHWEILA; TBST
Vedkfa, MAZH, EIEWFE 1h, TBST WG,
KA ER G R E A, S Image J 84504
Caco-2 4iiffi " TLR4. NLRP3. NF-xB p65. p-NF-
kB p65 [ H KL,
2.6 ELISA #0 Caco-2 4P E3&iK+ IL-1p F0
TNF-0 7K

BOSEE KA AL, LA 2X 105 NFLEFIT 6
LB, BE 9% R AnM U BE, 15 B T4 48 5 (50, 200,
800 pg/mL) H, T4 F7EMm (50, 200, 800 pg/mL)
HAXTHRA, AW 2 MEAL, WE 48 h)G, Wk
YA _E3EW, 4 °C. 3000 r/min 250 25 min, IR
G B 5k I 40 IR IL-1B A TNF-o 7K~F-
2.7 TLR43EEHM Caco-2 4AiE_E &+ IL-1p
F1 TNF-a 7K

BEXFEE K AR, BL 2 X 105 ANFLERH T 6 fL
B, BEFR R diuibEE, SCIS T K TLR4 siRNA (|
514 5°-CCAAGUAGUCUAGCUUUCUUAJTA-3,
519 5°-UAAGAAAGCUAGACUACUUGGAATA-
3D HAETAY TR (R RITARAR &/, 1%
RGP A Geian e W P AT RE gt . 4k 24 h ),
WET &AM (50, 200, 800 ug/mL) 41, T4
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FHE N (50, 200, 800 ug/mL) ZHATGI IR, H4H
W2 ANEALL, WE 48h 5, PR EIEWR, %8
“2.6” TN J7KI Caco-2 4 _EiE W+ IL-1p Al
TNF-a 7KF
2.8 ZItFES

KH SAS 8.2 BAFHAT G o0, I E s
PAX £ KR. # TG IERDAN, ZHMEECRH R
K27 2208, ALIRI PP LA B LSD 36 s 25 ANih
ARIESME, RAFESHRLR .
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3.1 TE&THIFEAIGIREUIRT Caco-2 4HARAEASEE
FE AN

mE 1R, SEAtkE, Te&rAmnSHE
AR B T R R Caco-2 AR AR E
(P<0.05. 0.01. 0.001), HEFIEAHNE; HIF R
BIRET, 5F&FEMLER, T&THMmTRE
IAEXT Caco-2 AMARME A IEEEFFEM LIIER (P<
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5.
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SSC (X 10%

FE 50 pgmL!

10 10210° 10% 10°

| b 200 pgimL!

7R 200 pgrmL!

0.05. 0.01).
32 FE&TFHIBEIBERIYIT Caco-2 AR
TLR4 5AEEHEMAF M

KO LR A2 BB X Caco-2 41 e TLR4
SRR E A AT gL, 45 R an i 2 ik 1 pow,
L R s, &7 AE BRI AT Caco-2 41
H TLR4 S5 aEEmdte i i1 (P<0.01); T
SRR MBEEIVE T Caco-2 4iiffl)5, TLR4 5§
B3 A FEEE RS 3G N, (H 55 FRALAH L TGt
2R 5TE&ETAERAME, T4 77 hAx
Caco-2 g TLR4 5 ARAE I 3 58 A7 (1) 52 1 I 25 Dk
% (P<0.01),
33 TE&THIBAIERIPIIT Caco-2 4HAE
TLR4. NLRP3. NF-xB p65. p-NF-kB p65 EH%
A

W 3 pros, SxHBALEs, SHENTET
A SR I RE 05 i E SR Caco-2 4HIffiH TLR4 Al

| A 800 pgml,

86.4% | 88.5%

1 10 10210° 10*10° 1 10 10210° 10*10°

FE 800 pgimL™!

84.0%

110 10210° 10°10° 1 10 10%10° 10*10°

Alexa Fluor 488-CT-B

O b 8 . B
O 4B b 200 pg-mL! o Wi
FE i 50 ug-mL™! 90 N
O £k i 800 pg'mL™ Rk gy 0 F
/i 200 pgrmL! 88 -
7 i 50 pg-mL! 86 o H B
X[ . G2
b S o e
Y *% f
ij—g 82
&80
o=
78
} 7 J T 76
_j___;_/ 1 74
I ] 4
f Taki i i 72
1 10 102 103 104 10 - l i R
o HE . L 1 2 . L 1 . L 1
Alexa Fluor 488 * S0 ugrm 00 ugrmL™" 800 pg'm
B4 "P<0.05 “P<001 "P<0.001; 5T&FAMALK: P<0.05 #P<0.01 *#P<0.001, & 3 [
"P<0.05 "P<0.01 "P<0.001vscontrol group; *P<0.05 #P<0.01 **P<0.001 vs Euphorbiae Semen group, same as fig. 3

1 F&FHIERGRIUIN Caco-2 MRS RFEFRIFM (X£s,n=23)
Fig.1 Effect of extracts from Euphorbiae Semen before and after frosting on abundance of lipid rafts in Caco-2 cells membrane

(Xxs,n=3)
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Merge

REAE & X R IAL TG, TLR4 RN AT, ?Lllﬂﬂ&?%buhméxfﬁ

lipid rafts showed green fluorescence, TLR4 showed red fluorescence and nucleus showed blue fluorescence

2 FE&FHBEREEEUIS Caco-2 5 TLR4 SRR EMAE

Z0E (X 400)

Fig. 2 Effect of extracts from Euphorbiae Semen before and after frosting on colocalization of TLR4 and lipid rafts in Caco-2 cells

(x 400)

1 Caco-2 43+ TLR4 SEERHIMEMFRE (X £5,n=3)
Table 1 Colocalization coefficient of TLR4 and lipid raft in
Caco-2 cells (Xt s,n=3)

S5 Pearson #H9¢ &%
PR 0.427+0.015
T&FAm 0.607+0.035™
T&FH M 0.457+0.015%
HxHRAWR: "P<0.01; 5T&TFAEMALK: #P<0.01

**P <0.01 vs control group; *#P < 0.01 vs Euphorbiae Semen group

NLRP3 [ HFIE (P<0.05. 0.001), k. &ifE
T4 74 R R 318 Caco-2 4HlilgH
NF-xB p65 M FI3RiE (P<0.001), . EFIEN
T EMRIYIRR EES S Caco-2 4IiEH p-
NF-kB p65/NF-«B p65 [FJHEHKIE (P<0.001); #H
FFE T, 5T&TAEMRLE, T&7ER
FEEUINT Caco-2 40 g+ TLR4. NLRP3. NF-kB p65
A1 p-NF-kB p65/NF-xB p65 & H# & /KT 1 /E
F¥ 8 B4 (P<<0.01. 0.001).
34 TE&FHIFERIGREUIN Caco-2 4HAE LIER
f IL-1p 1 TNF-a 53 BI S0

W 4 frow, T4 715 G S BT 7t Caco-

2 4 48h J5, SXTIEA (NC) i, T4 T4

FFE A& EH 22 B Caco-2 4N _LIE W
H1 IL-1B Al TNF-a [ & & (P<<0.05. 0.01. 0.001),

EE.)IUE*H?%T% *HH UET %%ﬂ‘z%inn HSELF)L,
T mPE B0 EiEw A IL-18 A TNF-o & &
(1) _E VAR B R8ES (P<<0.05. 0.01).
3.5 TLR4 EFELABEXT Caco-2 AR IL-1B FA
TNF-0 53789520

WK 4 Frox, H TLR4 siRNA-1772 #4% Caco-2

YiM 24 h 5, AT TE& T4 S55E SR
48h, X4 (TLR4-siRNA) Hb#:, T4 74
7 B SR R TR I R dE Caco-2 41
43 TNF-a 1 IL-1p (P<<0.05. 0.01. 0.001); #H[H

FIRT, 5T&TEMUE, T&7H MR
DA 2 Rk 55 6 TNF-o0 A1 TL-1B & &1 _EIH(P<<0.05.
0.01), X5 TLR4 JUERHTT& ¥ HI AR 1T 5 F2 S5t
Caco-2 4l TL-1B A1 TNF-o & &= I — .
A HFEIFE T RAREGAE (NC) L, JiERk TLR4
Ji» Caco-2 4}l L& - TNF-o A IL-1B HI & & &
FZREL (P<<0.05. 0.01. 0.001).
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14 Hkk O 0 ©° *k O=n
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5 12 i Hit * 2 08 * ok
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S Z
R 08 g 0.6
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= |
z 04 Z 02
0.2 &
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X 50 pgrmLt 200 pg'mL™' 800 pg-mL”! XTHR 50 yg'mL™' 200 pgrmL™! 800 pg-mL!

B3 F&FHIFERGRIUIX Caco-2 4AMi% TLR4. NLRP3. NF-kB p65. p-NF-kB p65 EEFRIAMSEM (X+s,n=3)
Fig. 3 Effect of extracts from Euphorbiae Semen before and after frosting on expressions of TLR4, NLRP3, NF-kB p65 and p-

NF-xB p65 protein in Caco-2 cells (X +s,n=3)

16 *k aNC 50 s NC
OTLR4-siIRNA 45 R O TLR4-siRNA
14 PEEY 4
k3% skokk ##
4 sk
12 0 sokk A # M
_‘,ﬂ s i #i — bic s 3¢ o AA
=2 10 * an T AN T 1
g an X # - AN ok FN #
) AA *k AYA E Kk A ##
& AL k% AA sk *k on # sk
= * S
= : 3
= z
i e 50 200 800 50 200 800 papitt 50 200 800 50 200 800
A fh/(ug-mL™) 7/ (ng'mL™) A f/(ug-mL) 7 fh/(ug-mL™)
ExIRALF: "P<0.05 “P<0.01 "P<0.001; 5F&TFAEMALE: P<0.05 "P<0.01: SKEP (NC) HHE: 2P<0.05 24P<
0.01 2244p<0.001
P<0.05 ™P<001 " P<0.001vs control group; *P < 0.05 *P <0.01 vs Euphorbiae Semen group; “P < 0.05 24P <0.01 224P <0.001 vs

non-transfection (NC) group
E 4 TLR4 FSRENTE&FHIERG
(Xts,n=2)

Fig. 4 Effect of TLR4 signaling pathway on levels of IL-1p and TNF-a in Caco-2 cell supernatant induced by extracts from

REISI2H Caco-2 A _EFRFRIEREF IL-1B F1 TNF-o KFLHAIF N

Euphorbiae Semen before and after frosting (X £s,n=2)
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R AZH FT AR TR B, T4 A BT S SR
Al i@t LXRa-ABCA1 5201 Caco-2 4t i JH [ 4
O, pR TR AR AR A ) R B RS sy, HAENR
I B R B, TR R 2 2 52 4t e R ]
AN ISR = B A 00, R, AHIF AR R
MR —DEE T & FHIFETEX Caco-2 4
JEARAEF BE R gomn, 45 R T-& i FE AT fE $ X
Y5y Al 25 1IN Caco-2 S AR S =F 1 , i il 76 5
X} Caco-2 4B ARFE & & 1 iR E A s,
YT THIRE AT /5 AT el LXRa-ABCAL i&1%
VAT TR [ AR, 32T s A I FE S L T Re
1l 5 AT LR X Caco-2 41 Mo B AR 28=F B A 5

REBEAE N L () B 68T &, 7€ TLR4 4
TS 5 i 3 AN ] 2 98 PR 1 30 Hh 47 T O B A7
uol, RS B N2 T80 TLR 2R NRFE
YRR AR (SR, T 9] A OREN 1),
NRA TS FHHEE LT 2EIME Caco-2 4
MR A = 5o TLRA M AR S5, AT
MBI RERMRE R T & T HIFEITEX TLR4
FREEIL A sem, 253 BoRT& 7 HIfE 5 52
B8 T {2 d TLR4 1Al BREE M S48 1 il 76 Jo Xf
Caco-2 ZHifrh TLR4 [n] TG 48 Hh S A iR a2 FH B S5
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