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[F1E55 2 B2 #B[a)/NB BT 4l B A 5 TLR4/MyD88/
NF-«B {5 S1# % 34 R 2 B S B — BRIV R
A % 5t 5k B 22 Al

B IR, FW, REE, RE, X, BEA, BTR, TF, A&
(WHWHEH A HEEPFFER PO, LW FH 030619)

HE . BY HWARIEFEB2 (PCB2) $eé MR 408 TLR 4/MyD88/NF—kBAZ 5 i % % 3 Ik T 8
HE#A7 (CPZ) DRMBPLE NG, ik H540 A C57BL/6 > RAA 4 Normal 21, PCB248, CPZ
284w CPZ+PCB24L, A4-0.2% CPZ #9444 R 7 CPZ 284= CPZ+PCB2 L6 B, H#/ R EMBLAIALA, CPZ+
PCB241% R A PCB2#%& 77 A2 B, RAGRTFEHEAY 7R TFENFATAF TN, ZeMIMEE ., MM
H&E (MBP) AMMAEMHAREEZEG (AIMBP) SJ2 KM J GBI KA BLENE L, Sk b F e
DI JR G RATIC B T A5 EEA RS F 1 (Ibal) BHE M1 BB ESHFE —BARSH (NOS), M2A
AR ED M REREE (Argl) Fik; BEIRZIE R MXIE (ELISA) ME AL 4 R FMEFREEF-o (TNF-a).
GmiAE—6 (IL-6). IL-1B A IL-10K-F; #HFENERLETFTREGBEASE (RT-qPCR) = Western
blotting 5% ¥ A5 | i 28 42 £ 2 F Toll # % 4k 4 (TLR4) . #AF 5L H F 88 (MyD88). 4 B F kB (NF-kB)
mRNA, B RAKF, R 5 Normal A0k, CPZAAMNTHE ENWEIED . ST K439 38w
(P <0.05), PCB2#41L15 Normal 2L3E N T304 & 3h 69 B3B8 RN T 09 RBOLE, 2 F AL FEL (P>
0.05); 5 CPz#4tark, CPZ+PCB2ALHNTHA Ehe LB . FHENTHA REIY AL (P <0.05); 5 Normal
AR, CPZALEN EHEIES . U PO RIREFHIED G (P <0.05), PCB24LY Normal LN % %3
HEIEBSEY T RREDEB LK, ZFAHTFEL (P>0.05); 5CPZza4a, CPZ+PCB2ALEY %
FHESER . BP0 KIREHIE R P L (P<0.05), 5 NormalZAA8M, CPZ TrueGold & o i Ak M [X 3%
T, FEERmMs, BT EMABL (P<0.05), PCB2415 Normal 21 TrueGold # &, 45 R 1bi, 2F L%t
FEL (P>0.05); 5 CPZ4AAI, CPZ+PCB24H True gold % &, 69 it AR R 3RAE S BLAAZ LR IR, & EmiR,
FHREEMAFF (P<0.05); 55 Normal A48k, CPZ MK X3 MBP 3% 658 E T (P<0.05), PCB24Y
Normal 28 MBP &k K-Frbik, Z2F A% FEL (P>0.05); 5 CPZ4iAak, CPZ+PCB24 MBP & ik K-FH
Z (P<0.05); 5 Normal 2848, CPZ 2B I&AR X 3% AMBP £ K -F9F 5 (P <0.05), PCB2415 Normal 28
dMBP &5 K-F iz, ZFARL%HHFEL (P>0.05); 5 CPZ4ARkK, CPZ+PCB248dMBP R AKF T (P<
0.05), 5 Normal 848, CPZ 40 A5 A Tbal £k K-F¥Ae (P <0.05), PCB2485 Normal 28 Ibal Fik 7K-F bt
B, 2R AR%HFEL (P>0.05); 5 CPza ik, CPZ+PCB2 4 A Ibal & ik K-FHAK (P <0.05), 5
Normal 28485, CPZ 4L/ M Tbal/iNOS &k K -F3§ %, Tbal/iNOS [a/1 28 o -F 3 & K3k B3 A (P <0.05),
PCB241)5 Normal281bal/iNOS &k £ R 1bdk, £ F 4T3 EL (P>0.05); 5 CPZzatat, CPZ+PCB24f%
M Ibal/iNOS A K-FBAK, Tbal/iNOS ML f-F3 5 3% E T (P<0.05), &2A868 X3 Ibal/Argl ALK
Fredr, ZRALITFEL (P>0.05), 5 Nomal2iAgt, CPZLTNF-a. IL—1BA=IL—6 8 &K ikK-F39357 3
(P <0.05), IL—10 %A K-FEAL (P <0.05); PCB2485 Normal 2L TNF—a, IL—1B, IL—6 & IL-10 &k K-F 1t
B, ERFA%GHFEL (P>0.05); 5CPZ4AAL, CPZ+PCB24 TNF—a. IL-1B Ao IL—6 & ik K-F34) T
(P<0.05), IL-10&EKFIE (P<0.05), 5 Normal A48}, CPZZLTLR4, MyD88, NF—kB mRNA ik 7K
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F354% (P<0.05), PCB24L%5 Normal 2L TLR4, MyD88, NF-«kB mRNA &iAKF b, £F A%t FE L
(P>0.05); 5 CPzMk, CPZ+PCB24LTLR4, MyD88 4= NF—kB # mRNA & i K-FH AL (P<0.05). 5
Normal 8485k, CPZ#LTLR4, MyD88#» NF—kB& & &k K-F#F& (P<0.05); PCB2415 Normal 28 TLR 4,
MyD88Fr NF—kB p65 & & £ A K-F iR, ZFR%AITFEL (P>0.05); 5CPzata, CPZ+PCB24LTLR4Y,
NE-kBF» MyD88 & & £k K-FH K (P<0.05), £ PCB2 T 48i#d 4] TLR4/MyD88/NF—kB 13 5 if %
BN T tm e M1 ML, IREBAY 2 KR, LEAE CPZ-Fo9Lats .

R . MBLA ; RILHFEDB2; AL LR ; DMRMM ; TLR4/MyDSS/NF—«B 13 5 il 7%

hESES . R742.1 SERFRIRAD . A

Effects of proanthocyanidins B2 on cuprizone-induced
demyelination in mice by targeting microglia to
regulate the TLR4/MyD88/NF-kB
signaling pathway*

Zheng Lu-lu, Guo Yu, Pu Meng, Zhang Zi-wei, Chen Ying, Liu Jian, Wen Yu-jie, Sui Zi-yan, Wang Qing,
Zhang Li-min
(Research Center of Neurobiology, Shanxi University of Chinese Medicine, Jinzhong, Shanxi 030619, China)

Abstract: Objective To explore the effect of proanthocyanidins B2 (PCB2) on cuprizone (CPZ)-induced
demyelination in mice by targeting microglia to regulate the Toll-like receptor-4 (TLR4)/myeloid differentiation
factor 88 (MyD&88)/nuclear factor- kB (NF-«B) signaling pathway. Methods Forty male C57BL/6 mice were
randomly divided into the normal group, PCB2 group, CPZ group and CPZ + PCB2 group. The mice in the CPZ
group and the CPZ + PCB2 group were fed with a diet containing 0.2% CPZ for a total of 6 weeks to establish the
acute demyelination model of mice, and the mice in the CPZ + PCB2 group were additionally treated with PCB2 for
2 weeks. The behavioral changes of mice were evaluated by using elevated plus maze and open field experiments.
TrueGold myelin staining, myelin basic protein (MBP) and degraded myelin basic protein (dMBP)
immunofluorescence staining were used to observe the loss of myelin in the corpus callosum. Immunofluorescence
staining was used to observe the expression of microglial marker ionized calcium-binding adaptor molecule 1 (Ibal),
M1-type polarization marker inducible nitric oxide synthase (iNOS), and M2-type polarization marker arginase 1
(Argl). The levels of tumor necrosis factor- a (TNF- a), interleukin (IL) -6, IL-1f and IL-10 in brain tissue
homogenates were determined by ELISA. The mRNA contents and protein expression levels of TLR4, MyD88 and
NF-«B in brain tissue homogenates were detected by RT-qPCR and Western blotting. Results Compared with the
normal group, the CPZ group showed increased total distance traveled in the open arms and increased number of
entries into the open arms (P < 0.05). There was no significant difference in the total distance traveled in the open
arms or the number of entries into the open arms between the PCB2 group and the normal group (P > 0.05).
Compared with the CPZ group, the CPZ + PCB2 group exhibited decreased total distance traveled in the open arms
and decreased number of entries into the open arms (P < 0.05). Compared with the normal group, the CPZ group
showed increased total distance traveled in the open field and increased distance traveled in the center zone of the
open field (P < 0.05). There was no significant difference in the total distance traveled in the open field or the
distance traveled in the center zone between the PCB2 group and the normal group (P > 0.05). Compared with the
CPZ group, the CPZ + PCB2 group exhibited decreased total distance traveled in the open field and decreased
distance traveled in the center zone of the open field (P < 0.05). Compared with the normal group, the CPZ group
showed a smaller corpus callosum area with TrueGold staining, which appeared lighter and sparser, along with
decreased mean optical density values (P < 0.05). There was no significant difference in TrueGold staining results
between the PCB2 group and the normal group (P > 0.05). Compared with the CPZ group, the CPZ + PCB2 group
exhibited alleviated myelin loss in the corpus callosum with TrueGold staining, showing deeper staining and

increased mean optical density values (P < 0.05). Compared with the normal group, the CPZ group showed
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decreased MBP fluorescence intensity in the corpus callosum (P < 0.05). There was no significant difference in MBP
expression levels between the PCB2 group and the normal group (P > 0.05). Compared with the CPZ group, the
CPZ + PCB2 group exhibited increased MBP expression levels (P < 0.05). Compared with the normal group, the
CPZ group showed increased dMBP expression levels in the corpus callosum (P < 0.05). There was no significant
difference in dMBP expression levels between the PCB2 group and the normal group (P > 0.05). Compared with the
CPZ group, the CPZ + PCB2 group exhibited decreased dMBP expression levels (P < 0.05). Compared with the
normal group, the CPZ group showed increased Ibal expression in the brain (P < 0.05). There was no significant
difference in Ibal expression between the PCB2 group and the normal group (P > 0.05). Compared with the CPZ
group, the CPZ + PCB2 group exhibited decreased Ibal expression in the brain (P < 0.05). Compared with the
normal group, the CPZ group showed increased Ibal/iNOS expression in the brain and increased mean fluorescence
intensity of Ibal/iNOS-positive cells (P < 0.05). There was no significant difference in Ibal/iNOS expression
between the PCB2 group and the normal group (P > 0.05). Compared with the CPZ group, the CPZ + PCB2 group
exhibited decreased Ibal/iNOS expression in the brain and decreased mean fluorescence intensity of Ibal/iNOS-
positive cells (P < 0.05). There was no significant difference in Ibal/Argl expression levels in the myelinated region
among all groups (P > 0.05). Compared with the normal group, the CPZ group showed elevated expression levels of
TNF- o0, IL-1pB, and IL-6 (P < 0.05) and decreased IL-10 expression levels (P < 0.05). There was no significant
difference in the expression levels of TNF-a, IL-1B, IL-6, or IL-10 between the PCB2 group and the normal group
(P> 0.05). Compared with the CPZ group, the CPZ + PCB2 group exhibited decreased expression levels of TNF-a,
IL-1B, and IL-6 (P < 0.05) and increased IL-10 expression levels (P < 0.05). Compared with the normal group, the
CPZ group showed elevated mRNA expression levels of TLR4, MyD88, and NF-«kB (P < 0.05). There was no
significant difference in the mRNA expression levels of TLR4, MyD88, or NF-kB between the PCB2 group and the
normal group (P > 0.05). Compared with the CPZ group, the CPZ + PCB2 group exhibited decreased mRNA
expression levels of TLR4, MyD88, and NF-kB (P < 0.05). Compared with the normal group, the CPZ group showed
elevated protein expression levels of TLR4, MyD88, and NF-«xB (P < 0.05). There was no significant difference in
the protein expression levels of TLR4, MyD88, or NF-kB p65 between the PCB2 group and the normal group (P >
0.05). Compared with the CPZ group, the CPZ + PCB2 group exhibited decreased protein expression levels of
TLR4, MyD88, and NF-«B (P < 0.05). Conclusion PCB2 may alleviate neuroinflammation and relieve CPZ-
induced demyelination by inhibiting the TLR4/MyD88/NF-«B signaling pathway and the polarization of microglia
to M1 type.

Keywords: demyelination; proanthocyanidin B2; neuroinflammation; microglia; TLR4/MyD88/NF- kB
signaling pathway

Z KA ALSE  (multiple sclerosis, MS) J& & L
B H RS 4 240 (central nervous system, CNS) i #
PSP, HORRHLE A A, W B A 28 R AE R
JINIRE JB 240 i S 3 A S AR A R MS R T
HAERFIR, A2 0 TR BT . H R, K
ST N NN V& R U AN ) =3
YEo HETIRIRSEZ HRIGTER 5%, HBEE W 1S
] SECGRE MBI s T . AT REEGR |
ML 7 450 45 5 8 T 300K, M AR R A A
w= P, BESE MS BY AR HLE OF R R A A
725 RAROCAE AL B S 5

WA C B 5 BE — % (Cuprizone, CPZ) & —
B RGN, R MS sh P A 2 g AE 2R
T ZAL A Wi R T D g e B A AR,
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T CNS WHBEHT , B MS PO R BRHE . DRI
Fram e T S Honl & i) iz e, R BEORE
TS T R A R A ML AP PR BT X LR B T B
CNS N HY S AL U S E B AR OC 73 THE” B
“HOTAH G TR, I e AR R A2 A f
RGRIEA MRS AL . /N A NI AT D CNS N Y B
PPN, A CPZ AT rp R J2 i - w17 J5d i 4 478
AR A, L E A DA IS BRBE S E A, )
Rt die A AR S A o A Y TR AR N R BT
N 23 S R BOK R TE S 2 A8 A, O B RIOK B A
2 4 L PR 4 i 9 IR B8 I F- — o (tumor necrosis
factor— o, TNF—a) . FH 21 H@ﬁ?—lﬁ (Interleukin-18,
IL-1B) . IL-6. BT RIGTEAS, JHshthaR
E DRI SN, 3R — A5 23 i B 4 20 5 M I 4 Y
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BEL A5 /0 5 Ji5¢ I3 i 4 200 0 A A7 05 . B E G, e A
W 8 - BELAS LA, DR O o 9 4 0 e R 4 i
TIfES& MS IR YT 5 1) Sy )

JE L H K B2 (proanthocyanidins B2, PCB2) VE
N BRFAETE R RIK, BARERHR . sl
K AR PE MY, AE MS YR IT T A 1R G B 5N
{8 . 7T 20 i 4 B 2% PCB2 1E CPZ 3% 5 ) i 6 15
LT e () R 4V B FLPL O R T — R A5 .
XAV A B, PCB2 A 3l a8 I 7 2 T i 5 40 B 1Y)
xCT/GSH/GPX4 il , 2% fi S AL W i 5 k3T, Hifil
RERS I 07 o SUEF SCENHE— D IE T PCB2 38 i
1% Nrf2/HO-1 {5538 %, 2o s8 i oA A5 25 L A 41
R, febBER B . XL TAEA JJHIESE T
PCB2 7E B i 85 5 T IR 7 i 1, JERI20 ] T
LA 0 A8 Ab R SR R YRR T T B 43 BILTRD
SRINT, P02 RAEAE A 22 & PEAE AL [ CPZ B R 4%
o IR 22—, b/ e T A4 A 0 T Ak B AR
BAEM A RIEM )G 2 5IHIR i 5 2 X E B E
o HAT, PCB2 &5 38 i i 2 /N B 5t 41 i A 5 14
P28 AT SN A 2% Fiff A BE R 400001, AN AR

1 RS

LI
TG 5B 9 JE AR 9L (specific pathogen free, SPF )
CSTBL/6 HETE/NEL (8 ~ 10 F %) 40 H[SL5e sh 4
PEYFAIIES . SCXK (51) 2021-0006, 5246 5h 4 fdi
FHVFATHIES . SYXK () 2020-0006]1 -4t 57 4
AL IR S WA BR A A o AR S B AR RN T R AT
A PG R 2K 2E 4 B A B o O 3R A5 I o
(AWE202307347) .
1.2 FERF

PCB2 (U RS 25 A MR A IR A W), RFS-
Y07902105024), CPZ (3[H Sigma/~w], 370-81-0),
TrueGold i 44 32050 & (W VLERTE B A YR A
FR 2\ 7], BK-ACO01) , I Bl 47 %8 % 98 P 25 11 (myelin
basic protein, MBP) ( 3¢ [ Bio—RAD /A /] , MCA209S) ,
e PL K A B8 W5 L 7% & 1 (degraded myelin basic
protein, dMBP) (3 [E Millipore 2\ 7 , AB5864 ) , B 145
A %3k 4 F 1 (ionized calcium—-binding adaptor
moleculel, Thal ) (#f VI KK 38 8 A W BB A BR A #
N2302156) , I £ sl ifs 58— AL A A BT ik

1.1

(inducible nitric oxide synthase, iNOS) (R4 4 H= %)
BARBRATF, ER1706-89), “FHr Kk §l %5k &
HG (immunoglobulin G, IgG) (H+L) (ZE[E Abcam
25l abl50157), FHiE G (H+L) (5[ Alexa
Fluor A ®), A-11001), 7% DAPIHTZE G EE K I
W (EEERRAEVHEARARAE, PO131), HA
FATTRE Toll BEAZ 1A 4 (toll-like receptor 4, TLR4) (3
] Affinity 22 7], AF7017), S8 2 v BEREAE 5310 K
F 88 (myeloid differentiation factor 83, MyD88) ( &
[ Affinity 22 /], AF5195), i 5sg A% -k B
(nuclear factor-kB, NF-=kB) %% %% ¥4 5m 1 p65 ( LWL
TGP HARAGRAF, ET1603-32), HiHHTE
[ B—Tubulin (2% [H Bioworld 24 &), AP0064), 4
Y IgG (H+L) (£ [E Alexa Fluor 24 &, A-11012) ,
M98 YR A8 I F o (tumor necrosis factor— o, TNF—a)
7 & (3% Invitrogen 2\ H , 88-7324-88) , IL-1B .
IL-6. IL-10 X 7 & (3¢ [ Invitrogen 24 7] , 88-
7013A-88 . 88-7064-22 . 88-7105-88).
1.3 FEMNEE

UKD AL (78 [ Leica A H), CM1950), ¢
Jt % B PCR Y (2€ [# Bio—-Rad /A &, CFX96 Optics
Module) , 1F B 2% % B8 ( H 4% Olympus 23 #] ,
BX51), ZYjig 2K EEHRAL (35 E Thermo Fisher
Scientific 23 7 , Varioskan LUX) , %E B 3k 42 ( 35 [
Bio—Rad A 7], PowerPacTM), & [ H K (EH
Bio—Rad 2% 7], Mini—Protean Tetra Cell) , 1 5 7 {,
22k 6 AL (32 [# Azure biosystems 2\ Al ,  Azure
¢300), ZE/KAL (& E Millipore A F, Q3), WHEIL
( i HIRA YR A R A W], SCILOGEX) .
1.4 Fik
141 EAZH 552 ¥ 40 H/EBEVL K
Normal 4 . PCB2 41 . CPZ 41 1 CPZ+PCB2 41 , 4% 10 f5i]
& 0.2% CPZ B 1]k 37 CPZ 41 F1 CPZ+PCB2 2H /)N
6 JE, A2 2k I RE A8 5 Normal 2 Fl PCB2
AAETIEFFER . ASSFEE, PCB2 4l M CPZ+
PCB2 £ % H i 15 13 5F PCB2 (60 mg/kg) , Normal ZH
1 CPZ 21 E S S5 AR B A B ER K, 359 1 k/d, F5 88 14 d
CPZ 2V BE M B 7Y 52 1) 2 MR 28 M SOk S A AT A E
ST I BT TR AT, AR A 1 S B VEAN B
Y S 9 BN ¢ 6 i V) R L2 ) B A A O, B e o
TrueGold & 45 e {0 K MBP S8 56 ge (o, 78 I i
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DX IO B B 4 R R e (s 5 Bk

142 Arhzaenl Ot RESE . MR
7 2R B e T R AP A S UL A, D
B 18 T v AR R R R S UK, T
CR/N LS min B9AT AR 4K, T 75% BATEORS 1 1 2k
BHIEITET —4U/NR s QW 5 5is . F /bR
T A BE 2 M T TR O IE 5 R BT 3 I S R
AW A, AT O B AL S/ B S min Y
WBlE oL, H75% WK g 05 PR N — 4
AN o AT o LB i R v PR A PR 2 L A
PP e p s

143 MBARARE /N AL 23 o
g, o B W A7 SCHBOM § s L 8Un A, TR
riuy . S AR BER K T 30 mg/mL i G EL HE
TR, BEHLEE 50 me/kg 77 ek I I T3 69 PR 15 5
/N BB — 2, KRR A /0N B E 7R A L
T M 2 82 0 E, W AOEBTIT, RO R TE
AP BEMME R F, WO 2L, A R K
TH VLG AF T =80 CUKAR, T I 22 Ml I5c A 432 W% Ff
ik 4% (enzyme-linked immunosorbent assay, ELISA) |
Wi S S 3 0 s B G T EE S (reverse
transcription quantitative polymerase chain reaction, RT-
qPCR) J¢ Western blotting 5255 . 4 2H % 43 /)N BRUFE AE
PR OK e WEE DS, ARSE ] 4% 2 R ERE
TE, SEBBUN I ZY, T 2 R W WA
B R AR E (10% . 20% . 30%) 5
W P EAT B K AL B4 24 b, feJm R AR DT &)
B 5 &% (optimal culting temperature compound,
OCT) AL HRIFAFHL T -80 CHARIAE, FIVKIRY]
PLHI A 10 pm JBY R, TR e v .
144  TrueGold ¥ &  HUE AL KGR B,
WA B, 37 CHAHHL30 min, B T K
o e It R B Y Qe R AN @ 2R, IR ET
W& b, MG @R, 45 ClEE R 430 min,
BEJG 1 x B IR 3R 22 v (phosphate buffered saline,
PBS) HEVE2WC, 1 min/UC, HIAGE AL (|7 45 C
W E 3 min, FESSH1xPBS W, 1 min/i, HUk
3, fRY) A F R R XAy IR T, feE
BRI E R, BT LG HE 0 o0 e (1 DL R S
5. 7 Image J 2.14.0 FAF 43 T4 28

145  REKEFE  BUBMALUKGED N, W

HZEER, H1xPBSIEDE, 5min/tk, HEHE3IWE
B OCT AL 350 . AL A28 W 2 230 2 22 4 8 1A
Bif IR F 3. WE B 19% 4 1035 11 2E 1 M2 0.3% B
TSR H R EERY 1 x PBS 1Y B - @B R AW,
iz He 49 s B — HT TAE W MBP (1 : 1 .000) ., dMBP
(1:250) . Ibal (1: 1000), iNOS (1: 150) .
Argl (1 :150), FHIRGPUA TAER L 250 pl/ 53
SIS E SR AN X, BRI AEN, 4 CAURM
H12~18h, K H M 1 xPBSELEYIH, 5 min/IX,
RV 3 UK, I okt AR 2¢O ZhT (12 1000 H
BFHMW), EREEHE 1 h; FHIKH1IxPBS
EUE3 R, 5 min/ik, EBRAERE SRS S, &G H
B RWHE R, HFESOLE ST WS MBP . dMBP
Thal . Thal/iNOS. Tbal/Argl FihHE 0L, ffi J] Image J
2.14.0 A BT A

1.4.6 ELISA % # ) w26 22 TNF—a . IL-1B.IL—6.
IL-104%  KAMALZIN AL &AL R,
B o1 R A ) e T e S 3 2
30 min, AR S min B TIRATEN FREG 1R, i 2467
ey, B R R ST AR IR v B O L, LA
12 000 t/min &0 15 min, W LSRR, $5H & ik
BH 5 00 25 2 /) BRUMG 4 20 R GE B F TNF-a IL-
1B, IL-6, IL-10 % &,

1.47  RT—-qPCR # | i 240 2 F TLR4, MyDS88.
NF—«kB mRNA &£ K-F 2240 BGE & 4 20 A
RNA $HURK , BFEE BLA)HR . W8 %200 RNA il 5
DA . BRJE 2 I8 RNA H2 BGR 7) £ 1  45 32 B
RNA I v &, I 5 vk 32 ) 36 % 5% & Al DA,
W4 B S 1) e DNA AT 908 R A T BE Y,
NFEF : 94 CHIAME 2 min, 94 CAEME10s, 60 °C
B k20s, 72 CHEM 20 s, 40 0EH . LU
GAPDH 1E N2, mRNA [ 4] % 3 3k & i IR 2724
Bt 5IFEAI R L.

1.4.8  Western blotting 5% 3& 4% M| i 20 22 ' TLR4.
MyD88 . NF—kB p65 %& & & A K-F 4521 BUiE & i
B R, IRIEATE BLAI3E, 4 CARTR 2
f# 30 min, &5 mindZy 1K, R4 CE.LHLL
12 000 t/min #5.0> 10 min, WCH B35, H BCA K
SR DN I PR R R A B LR B AR A N A Loading
buffer I #£ 2% i , 100 °C & ¥ 10 min, SDS-PAGE
AN 3 S TR T FEL UK 43 5 2L 2B T R K A T A 3]
B —w LW (polyvinylidene fluoride, PVDF) i |-,

« 43 -



EBREAE

4736 &

%1 RT-qPCR3I¥F%!

FE[H SIHFHI(5-3") K /bp
1E[7] : CACTAACGGGAGAATCCTGTG 21
TLR4
S 1] : AGGGACCATCTTCATTTCCAT 21
1E 1] : AAGTGGGGTGCCTTTGCTAC 20
MyD88
J2 1] : AACTCCTGATTCTCCTGCCTC 21
1E 1] : TGACAAGGTTCAGAAAGATG 20
NF-«kB
J 1] : GAAGACAATGGCAAACTG 18
1E ] : GACACTGAGCAAGAGAGGCCCTA 23
GAPDH
JZ 18] : TGGGATGGAAATTGTGAGGGA 21

FH 5% 19 158 R 5 4 3 1 35F 4] PVDF 52 2 h, 45 B8 LE 451
# TLR4(1:1 000) \NF-kB p65 (1 :1000) MyD88
(1:1 000) F1 B=Tubulin (1: 6 000) #: B, PVDF [ i
AR R —4T 4 CRE R, K H FH Tris 28 o 315 W &
0.1% Tween—20 ( Tris—buffered saline tween—20, TBST)

PRV 3R, S min/YR, HEBEXS N A —HT (1 :5000),
PRI E PVDF IR 2 h, TBSTUHEX 3K, H ECL

27 OGRS 5 AR ORIy (B AR
Xof 2%ty AR Y IR BEAE R AT 5347
1.5 FitFEHE

R % H GraphPad Prism 8.0.2 AR CL

Image J 2.14.0 # A

TR TUR A + ﬁ@%(iﬂ)%ﬁ,%ﬁmt

K g6 ol B R Oy 22 08, E— R R
Lm4MﬁOP&%ﬁ§ﬁﬁ%ﬁ%axo
2 #R

2.1 PCB23} CPZ/INRAITHZFHIZ N

2 L HEATT S TS s R R HE TR UE K
oo WS B SRR B RN 3 vt XSO B B ES L
B &I 200, ZER WA G FE L (P<0.05);5
Normal ZHAH Eb, CPZ 21 3 A FF U8 1% 30 7Y B R B

HETF OB B B (P <0.05), PCB2 415
Normal ZH 7F A TFHCE I 20 1) S BE 2 K 2F A TF B0 i)
WL, ZRTGIF¥E L (P>0.05); 5CPZ
A EE, CPZ+PCB2 413 A JF s 16 3 i B iE 2
BT HOUE R AR (P <0.05); 5 Normal 414
te, CPZAITEW i sh MR B | 0737 X 3 sl
FEBS BB (P <0.05), PCB2 45 Normal ZH7EW" 3
5 B SR B 5 7R 3 O XU Bl R RS LA
ER LG L (P>0.05); 5 CPZ4 ML,
CPZ+PCB2 HAEW 1 o S FE & . Wb KB0E
BB HIREIL (P<0.05), WE 1, 2f% 2.

PCB2 41

Normal 21

1 BSHNRS

W37 925
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PCB24
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«1 l""

r]f‘ i
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CPZ+PCB2 4

CPZ4

B2 HHNRY BHEHHIE

2.2 PCB23f CPZ/NRHBFAL(R X BE 6 R K B3 1‘1
K2 BB X TrueGold YL %, . MBP 5958 5¢ ) Yy

5, ( x 100) . MBP %t 9% 5 Y6 4 £ ( x 200) Al dMBP 42
BEV I Y ORI KT LB, 207 2200 W, 2 5 1A



55103 KRB, S5 JRUIET 2K B2 M8/ INEE B4R 1T TLR4/MyD88/NF—« B 75 53 i X OUH L J B b —Ji/ N Bl

PR R )

R2 BA+TFHERW P IFELBEE (n=5,xxs)

13 TR E S

HEAFFIBOE T 3 S P S fem AT AL 131 31 S BE B /em W3 X 2R S /em
Normal 41 7.13+5.71 3.60 = 1.95 2 888.35 + 65.84 25.86 + 17.58
PCB2 4 7.90 + 5.44 4.60 + 1.82 3011.37 +75.90 36.73 = 22.90
CPZ4 84.35+7.83 16.80 + 3.35 3571.80 +93.58 260.35 + 19.54
CPZ+PCB24H 3531 +4.65 8.60 + 1.14 3 168.92 + 60.28 107.31 + 18.77
FiE 180.860 36.762 78.724 149.050
PiE 0.000 0.000 0.000 0.000

GiiteFE L (P<0.05); 5 Normal 440, CPZ4
TrueGold 42 0 {1 P AR A4 X 3 AL /)N, 35 (0 10T i i
-3 B BE AR (P <0.05), PCB2%H 5 Normal 41
TrueGold Y o 25 R L, R EHKITHFE XL (P>
0.05); 5 CPZZAEL, CPZ+PCB2 4 True gold {7,
1) JF JEG A% [X ol 4 0 O R BE D, B IR,
W EME IS (P<0.05); 5 Normal 20 #H b ,
CPZ 21 Jjf JIG A4 DX 30 MBP 2 Y65 B F BE (P <0.05) ,

PCB2 415 Normal 41 MBP F ik K- b3, 2R T4
R X (P>0.05); 5 CPZ4IAMI, CPZ+PCB24]
MBP % ik K FETHE (P <0.05); 5 Normal 414H It ,
CPZ 2H A4 X 48k AMBP 3k KTt (P <0.05)
PCB2 #1 5 Normal 2 AMBP %35 KV L #2, 22 % 58
P12 X (P >0.05) ; 5 CPZ 40 4 Lt , CPZ+PCB2 4
AMBP 357K FRE(P<0.05) W3 F1K 3 4.

F3 HBABEHXIE TrueGlod.MBP( x 100) .dMBP( x 200) B MBP( x 200) RiA7KFELbE (n=3,xxs)

205 TrueGlod MBP( x 100) dMBP MBP( x 200)
Normal £ 1.00 +0.03 1.00 £0.09 1.00 +0.11 89.64 = 5.80
PCB2 4 0.96 +0.02 0.91 £0.05 1.06 £0.14 91.09 = 6.31
CPZ# 0.88 £0.01 0.67 £0.05 1.62£0.13 65.815.10
CPZ+PCB2 4 0.94 +0.02 0.84 0.04 1.21£0.13 80.34 = 3.36
FAY 14.592 16.801 13.958 14.634
P& 0.001 0.001 0.001
CPZ#H CPZ+PCB2 41
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H2EE X (P>0.05); 5CPZ4IMILE, CPZ+PCB2 41
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Wi, @l 2, ZR¥MASI¥E
0.05); 5 Normal HAH L, CPZZ TNF-«.

2 ALBESY X B Thal ANOS ik K F LA, 407 IL-6 R KKFEHTE (P<0.05), IL-10 FikK
ZHr, ZRAGI#ENL (P<0.05); 5 Normal — F MK (P <0.05); PCB2 405 Normal 4] TNF-« .
CPZ 41 fixi )N Thal/iNOS & 1548 £ | Ibal/ IL-1B. IL-6 % IL-10 3 ik K Ho %,
iNOS EHW?H}H@%&%%M@M (P<0.05), PCB2 it (P>0.05); S5CPZ#AM I, CPZ+PCB24H

%QJ:_I G X Thal RIE K e d, &5 254> MG Dhal/iNOS ik B A%, Thal/iNOS FHAE 41 g 7 1
Mr, 28G5 3%2 X (P<0.05); 5 Normal AAH  ZEVE5RE T (P <0.05). 4541885 X 5 Ibal/Argl
b, CPZ 41/ UK P Thal ik K F48 i (P <0.05), RKKFILE, @ Entr, ZREGivEX
PCB2 415 Normal 4 Ibal 367K thEE, 254 (P>0.05). WRAHEG6, 7.
S (P>0.05); 5 CPZAIMEL, CPZ+PCB241Miiy 2.5 PCB2Xt CPZ /NG i 4H 28 1A 4 fiE & F HO 22 i
Thal FEAKFFEL (P<0.05). WLIEIS fiZ 4. K4 TNF-a, IL-1B. IL-6 Fll IL-10 % ik /K F
2.4 PCB2Xf CPZ /Js B iz H /)n B JoT 4 Al 5= BT 1 Y X (P<
IL-1B Al
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T B2 /N AN AR TR T TLR4/MyD88/NF—«B {55 51

0T RSB L R g U K OS2

Ibal

Normal 2

pCB24]

CPZ 4

CPZ+PCB2 4

R4 HKAFEHXIE Ibal. lbal/iNOS.Ibal/Argl RikkF
EbE: (n=3, x+s)
451 Ibal Ihal/iNOS Ihal/Argl
Normal £H 1216 £249  60.51£9.86  96.03 1036
PCB24H 12.73+425 5843682 10141 £+6.54
CPZH 107.75£3.15  9552+7.63  104.64=12.68
CPZ+PCB241L  2840+276  70.70+9.03  102.94%11.91
F 18 597.390 12.261 0.368
PAii 0.000 0.002 0.778
TNF-a., IL-1B il IL-6 ) % ik K 3 F R (
0.05), IL-10 KKK FFHE (P<0.05), UL i'%sﬁ

2.6 PCB2 /MR Bix 45 21 ) TLR4, MyD88. NF-
kB MRNA X 7K T 50
5 41 4121 ) TLR4. MyD88. NF-kB mRNA

RIOKT U, BTSN, %I4T BT
% (P <0.05); 5 Normal 414 [, CPZ 4l TLR4,

B 5 JHNRBEAEAXE Ibal R/ RARE ERE LR ERE

DAPI Merge

(x200)

MyD88. NF-kB mRNA Fik7K-F-# 75 (P<0.05),
PCB2 #41 5 Normal 41 TLR4, MyD88. NF-«B mRNA
RKIXKP IR, 2RISR (P>0.05); 5
CPZ AL, CPZ+PCB2 41 TLR4. MyD88 Fll NF-«kB
) mRNA FRILACFBIFEAL (P<0.05), WL3K6,
2.7 PCB2 Xt/ A 4H 41 N TLR4, MyD88, NF—
kB EBRIAKTFRIFNT

% ZH G 40 41 TLR4 . MyD88. NF-«B %K |13

KK E, @0V, 2RYAERITHEX
(P <0.05) ; 5 Normal #H #H tt. , CPZ #4H TLR4.

MyD88 1 NF-kB & [ & ik K- F ¥ T (P<0.05);
PCB2 4155 Normal 4 TLR4 . MyD88 il NF-«B 2K [1 %
KAKFE, ZRESGITHEX (P>0.05); 5
CPZ# AL, CPZ+PCB2 41 TLR4. NF-«kB F1 MyD88
HE RN (P<0.05), W37 ME S,
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Ibal iNOS

Normal 24

100um

100pm

PCB2 41

100um
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100pm

CPZ+PCB2 4

100um

6 HH/NERBHAREXIE Iba1/iNOS PRI & o e fa &
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- - |
o - .
o -
o -
7 BE/NRBEREXIE Ibal/Arg1 R RE R R ERE (x200)
x5 KHATNF-a.lL-1B.IL-6F1IL-10FEKFELLE (n=3, pg/mL, x+s)

2H 5 TNF-« IL-1B IL-6 IL-10
Normal 2H 76.59 + 8.36 59.45 + 1.57 13.82 + 1.48 468.27 +24.69
PCB24H 67.16 +2.54 57.79 £7.58 13.50 £ 0.96 457.60 + 12.00
CPZ#H 123.71 +10.13 101.73 + 1.82 25.87 £2.20 364.27 + 13.01
CPZ+PCB2 41 85.09 + 12.11 71.27 £5.96 18.84 +1.79 437.60 + 40.00
F{E 22.701 50.388 36.024 10.449
P{E 0.000 0.000 0.000 0.003




510 1 RRERIN, . JEAETE R B2 LI/ MBS IR Y TLRA/MyD8S/NF - B 155 0 X BUP O 7ot /N SR M3 2% 1y s 1)

*6 FHEMARKTLR4.MyD88 NF-xB mRNA &k
KFLEE (n=3,xzs)

215 TLR4 MyD88 NF-«B
Normal £ 1.00 £ 0.14 1.00 + 0.42 1.00 +0.22
PCB2 2 1.14£0.18 1.22+0.34 0.89 +0.13
CPZ4l 7.14£0.76 5.22+0.80 4.40 +0.64
CPZ+PCB24] 2.87 +0.60 2.64+0.46 1.11+0.29
F1g 99.100 38.675 62.807
PfA 0.000 0.000 0.000
R7 BHANRKALTLR4.MyD88 . NF-kBEHFRIL
KEEEE (n=3,x=xs)
215 TLR4 MyDS88 NF—kB p65
Normal 4 0.57 +0.06 0.63+0.15 0.63 +0.09
PCB24H 0.59 £0.17 0.81+0.03 0.66 + 0.05
CPZ4l 1.09 + 0.06 1.08 +£0.11 0.98 +0.07
CPZ+PCB24] 0.77 +0.11 0.77 + 0.09 0.76 + 0.09
F{H 13.789 9.573 12.695
P 0.001 0.005 0.002
Normal 41 PCB2#4]l  CPZ#4l CPZ+PCB241
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