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I WA % i B iR 3T 51 NMDAR B 2 /)N BRI B 5% B #62 155 B9 250 =& 16 B
K E X Th17/Treg 5k & # A= /E B
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[ ZE] B8 0T % 5 P N-F 3 -D- K& Z R Z 1k (NMDAR) il 4 /1N BRI i J5# s
(BBB) i EA, Ifm BAH XS BhdE T 400 17 (Th17) /P35 T 40 (Treg) SR A0 I 4E H .
FHE: RAASERZIANITI (GluN1) 356-385 90 7 JIK % 5 # 57 3 30 % % 5t NMDAR i 4 /)y U
B, EEER S IS (ELISA) &R/ By 5t NMDAR R 5k 11 G (IgG) didkKF. ik
T A B A AR /IN R Ry X B, A A T /N BRUBE BIL o0 S B RS 2 L I T o a6 ¥ S (XBI-L) 41
RS (XBI-H) 41, F40 10 2, XBJ-L 201 XBI-H 20 /) BT 885 43 510 18 Jes 1 5 5 A
10 mL-kg 't & FE S . R Longa P43 5 PP Ak 4 4L/ BB & D BB 05 15 00, B SCiE i (EB) 3¢
(R INA5 41 /N R BBB B P, Ao 5 ol Gl £ 0 K8 I 45 21 /N BROKG B2 i I /N B T L (ZO-1) k&
HH (Occludin) FiEE M, Western blotting ¥ K I 4% 21 /N B MG B2 it o ZO-1, Occludin, %% %
#F5 (Claudin-5) FIM AR RAZEN (NeuN) & [HRIAKF, ELISA A4 4L/ B o Thl7 Fil
Treg M E40M N T 40N FE (TL)-17, TL-22 F1TL-107KF-, 3tz 4 ARG 0 45 28 /18 B4R R it Th17 i
Treg ML H 2+ % IF 315 Th17/Treg luf . 4538 24 GIuN1 356-385 B I K% T 19/ B L 75 NMDAR
IgG Hifk 2 MM, UEWTE BN, S5X5 A L #e, BRI /N Bl 2 D ge il 4 77 40 W i A (P<<0..05) ;
i 20 28 b EB ZKSF- BT 5 A (P<<0.05), KM 5T ZO-1 Fi Oceludin %€ ' e €858 BEREAR , Rl Bz Joit
Z0-1., Occludin, Claudin-5 1 NeuN & 1 ik 7K P B BEAK (P<<0.05), IiL9E H IL-17 Al TL-22 7K - B
BIE (P<<0.05), IL-107KF 8 B % (P<<0.05), AMEIMH Th17 400 @4 F W 875 (P<<0.05),
Treg M 43 R B BFEAK (P<<0.05), Thl17/Treg LB B4 (P<<0.05), SHRIZH LA, XBI-L4
XBJ-H 4 /N 2 Sh BESU PF 43 P B AR (P<<0.05); M4 Z4UHh EB KB B REML (P<<0.05); KMk
JFH ZO-1 F1 Oceludin %€ Y6 e (38 FF 7, ZO-1, Occludin, Claudin-5 1 NeuN & [ £ 1k 7K F 1 8 7
(P<<0.05); M IL-17 F1TL-22 7K B B FEAE (P<<0.05), IL-107KFB] W I (P<<0.05); 4hHim
o Th17 40 E 4R BRI (P<<0.05), Treg4iffiE /R B F S (P<<0.05), Thl17/Treg HfE B S/
(P<C0.05)., 5 XBI-L4lt#, XBI-H 41/ B2 D RE 40 405 0F 20 W1 W B AR (P<<0.05); W41+ EB
I B (P<<0.05)5 KK B ZO-1F1 OceludinZ&E YL (ss I w5 (P<<0.05), ZO-1. Occludin,
Claudin-5 il NeuN #& [ 235 KF W 8 FF 8 (P<<0.05); I 1L-17 F1 1L-22 KB B B A (P<<0.05),
IL-10 K~F- W] i FH i (P<<0.05); AR Th17 41l A 43 R W W FEAL (P<<0.05), Treg 4 il /1 43 4 W]
WIE (P<<0.05), Thl7/Treg FbH M Wi/ (P<<0.05). Z5#: I i 5 W AE 1% i 3% 5T NMDAR
5 /N BBB 45473, 875 Th17/Treg# T4, Ml 5T NMDAR fili 48 # 28 Dy G 4t 15
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Improvement effect of Xuebijing injection on blood-brain
barrier damage in mice with anti-NMDAR encephalitis and its
regulatory effect on Th17/Treg imbalance

ZENG Chaosheng, CHEN Lin, YAN Limin, XING Huaijie, LI Li, HUANG Shaozhu, CHEN Min,
CHANG Yong, KUANG Bing, LI Xiaoyan
(Department of Neurology, Second Affiliated Hospital, Hainan Medical University,
Haikou 570311, China)

ABSTRACT Objective: To investigate the effect of Xuebijing injection against blood-brain barrier (BBB)
damage in the mice with anti-N-methyl-D-aspartate receptor (NMDAR) encephalitis, and to elucidate its
regulatory effect on the imbalance of helper T cells 17 (Th17)/regulatory T cells (Treg). Methods: The
active immunization models of anti-NMDAR encephalitis in the mice were established using glutamate
receptor N1 subunit (GluN1) 356-385 antigen peptide, and the serum anti-NMDAR immunoglobulin G
(TIgG) antibody levels were detected by enzyme-linked immunosorbent assay (ELISA). The healthy mice
without modeling were served as control group, and the mice with successful modeling were randomly
divided into model group, low dose of Xuebijing injection (XBJ-L.) group, and high dose of Xuebijing
injection (XBJ-H) group, with 10 mice in each group. After modeling, the mice in XBJ-L. and XBJ-H
groups were intraperitoneally injected with 5 and 10 ml-kg ' Xuebijing injection, respectively. The
Longa score was used to assess the neurological impairment of the mice in various groups; evans blue (EB)
staining was used to determine the BBB permeability; immunofluorescence staining was used to detect
the expressions of zonula occludens 1 (ZO-1) and Occludin in cerebral cortex of the mice in various
groups; Western blotting method was used to determine the expression levels of ZO-1, Occludin, Claudin-5,
and neuron-specific nuclear protein (NeuN) in cerebral cortex of the mice in various groups; ELISA
method was used to determine the levels of Th17- and Treg-related cytokines including interleukin (11.)-17,
1L.-22, and IL.-10 in serum of the mice; flow cytometry was used to determine the percentages of Th17 and
Treg cells in peripheral blood of the mice in various groups, and the Th17/Treg ratio was calculated.
Results: The serum of the mice induced with the GluN1 356-385 antigen peptide was positive for NMDAR
IgG antibodies, indicating that the models were successfully established. Compared with control group, the
neurological impairment score of the mice in model group was significantly increased (P<C0.05), and the
EB level in brain tissue was significantly increased (P<C0. 05); the fluorescence staining intensities of ZO-1
and Occludin in the cerebral cortex were decreased, and the expression levels of ZO-1, Occludin, Claudin-5,
and NeuN proteins in the cerebral cortex were significantly decreased (P<C0.05); the serum levels of I1.-17
and TL-22 were significantly increased (P<C0.05), while the I1.-10 level was significantly decreased (P<C
0.05) ; the percentage of Th17 cells in peripheral blood was significantly increased (P<Z0.05), while the
percentage of Treg cells was significantly decreased (P<C0.05), and the Th17/Treg ratio was significantly
increased (P<C0.05). Compared with model group, the neurological impairment scores of the mice in
XBJ-I. and XBJ-H groups were significantly decreased (P<C0.05), the EB levels in brain tissue were
significantly decreased (P<C0.05), the fluorescence staining intensities of ZO-1 and Occludin in cerebral
cortex were increased, and the expression levels of ZO-1, Occludin, Claudin-5, and NeuN proteins were
significantly increased (P<C0.05) ; the levels of IL-17 and IL-22 in serum were significantly decreased (P<C
0.05), and the level of T1.-10 was significantly increased (P<C0.05); the percentages of Thl7 cells in
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peripheral blood were significantly decreased (P<C0.05) ,
increased (P<C0.05), and the Th17/Treg ratios were significantly decreased (P<C0.05). Compared with
XBIJ-L group, the neurological function injury score of the mice in XBJ-H group was significantly decreased
(P<<0.05),
intensities of ZO-1 and Occludin in the cerebral cortex were increased, and the expression levels of ZO-1,
Occludin,
I1.-17 and T1.-22 were significantly decreased (P<C0.05), and the level of IL.-10 was significantly increased
(P<<0.05)
percentage of Treg cells was significantly increased (P<<0.05),
decreased (P<C0.05).

the percentages of Treg cells were significantly

the EB level in brain tissue was significantly decreased (P<C0.05); the fluorescence staining

Claudin-5, and NeuN proteins were significantly increased (P<C0.05); the serum levels of
the percentage of Th17 cells in peripheral blood was significantly decreased (P<<0.05), the
and the Th17/Treg ratio was significantly
Conclusion: Xuebijing injection can improve BBB injury, regulate Thl7/Treg

balance, and thereby alleviate the neurological functional damage in anti-NMDAR encephalitis.
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U N-H F-D-

aspartic acid receptor,

RE&HRZAK (anti-N-methyl-D-
NMDAR) i % & H & i3z
P % (autoimmune encephalitis, AE) fx % A9
FH, A di AEM80% . HTNMDAR i & 1] 5] 2
ZRIGIRFR I, BAERMEERS . RIS WU &
. Bt A EMKRERSAE AR,
Z &k, ZHUEF M XHERIT AR REIR YT W GE
TG, B R & e # 2 bR VIR e B eT e, 3
BEV S MR N G RN . HIk, T —
A2 i Bt NMDAR fili 48 0936 97 8 550 FVA RUOA 97 24
Y. i % B B (blood-brain barrier, BBB) Hi i fik
ML P9 B2 A0 . TR S5 40 i R 40 R S 4
B, R R S AN EAE I R G R TE, R
X 4 22 2 G0 ML YR 2 18] () 4 Fas i B e |2 Y,
BBB 1 43 2> fifi 1M 4% 38 385 1k 3 i, A F ik 41 8 %ﬁ
RBL, MM LTI T, SIS RGN
58 ' 2 B BBB #1445 J& 9T NMDAR Jiii & kﬁ%%
WP B, B4 BBB i % BBB i 45 X F it
NMDAR fisi % i36 97 BA T2 E L.

HBhYE T Ui 17 (T helper 17 cell, Th17) FliH
FiE T Y (regulatory T cell, Treg) zELD4+TQHE]
MBS 2 A, i Ak B A . B g3 W R R A i U Y
5 N A RN, R AR AR S 58 RE 1N A 1 AR
0. Thl7/Treg VXt 4+ AR oz fa s &
KEE, BT, SEPNMDAR 4 8 H A E i
FE I E] Th17/Treg Al & 44k, Thl17/Treg ¥ fir
ARZSPATEE ' P84 Th17/Treg LM, M T
AT, AR T RE R RS L W RORE AR B A
00T R

MR ROE I T . KA S S

Anti-N-methyl-D-aspartic acid receptor encephalitis; Blood-brain
Helper T cell 17; Regulatory T cell

A5 U T 25 BT — b R 25T AR, B (R
10112 NN 2 3 | RN I AR = A L7 M = AR
GEREIRE. HAT, masESRERECTZH

TR . 20b I AR 4 AN % 4 & AR N 10 T
BN BRI, 3T I AN 5 fE B NMDAR i

e i HAARAE HI S AL o AN B . R, ASBIFSE
K H R A &R 2 K N1 & (glutamate
receptor subunit N1, GIluN1) 356-385 #T J& ik 15 &
# 7 3 8 BT NMDAR figi 48 /1y BUBE RS, 342 1M
W /N RO P NMDAR i & 8936 977 1E
LI K % BBB #5455 #1 Th17/ Treg 4 i 04 3 5 1F
PR IR T R B AR

1 MHRE5FE

Ll %z 2Z2XANPNE 45 H MM
CS57BL/6/hEL, 10 %, Miﬁi 20~24 g, WA
A2 MR 9 T A BR SRS 7). 24 3 T E 2
SYMQmamwc%ﬁ%ﬁwﬁﬂﬁ?tJmaﬁ\
i 20 C~25 °C . AHXF R B 50%6~60% . 12 h ¥
v =B A ST S e B S e 1 S S O S TP IV 2
%1 . GluN1 356-385 ¥ J7 Ik g H 3¢
MedChemExpress/\:J 56 42 55 1% R PR AR ) e 3 S8
[E Chondrex A &), Z5 4% /0 B FF B H37Ra ) H 26 [H
BD A, H El % 7 &% W [ 3% [ Sigma-Aldrich 22
A, T NMDAR % 2 Bk £ A G (immunoglobulin
G, 1gG) 4t A Bt 4 92 W Bk 58 (enzyme-linked
immunosorbent assay, ELISA) f il i 7] & W 7 3¢
£ Thermo Fisher 2y ], Il &5 E 5w (25 fE 5
720040033) W H RHLH 25 e A R A A, 7
SR (evans blue, EB) F1H [ e g 1 L4 A=
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Sk A R A, Triton X-100, 4/, 6- k-2
FL g e (4", 6-diamidino-2-phenylindole, DAPI) |
oA DL MBS 9 fk 2% & Ot (enhanced
chemiluminescence, ECL) {#|My A iF3#HE = K4
WHARARAF, MEHEHHMIEANFR (interleukin,
IL)-17. IL-22 A1 1L-10 ELISA #3575 & W [ V155
filg pr A= D) R AT BR 2 W), /N BRUAI Jd i B> 4% 4 i 43
B & B R IFR R AR A R A ], i
/N BN Rz 40 B % B 4> T (cluster of differentiation
31, CD31) #t #&. M 8 /b 4 & [ 1 (zonula
occludens 1, ZO-1) # &, I & & 4 (Occludin)
ik, BEEBEEAS (Claudin-5) Hifk . Lo
¥ 5% B £ H (neuron-specific nuclear protein,
NeuN) $i & F1 4= ) & b5 ic 19 1gG 1l = Bt e i 1k
W A %[5 Abcam 2 @, H O EE -3- 8 IR A
(glyceraldehyde-3-phosphate dehydrogenase, GAPDH )
BL IR W) B 3% B Proteintech 2% ®) , W 40 & [
(phycoerythrin, PE) Fric iy CD4HUik . 55 50 R
P E (fluorescein isothiocyanate, FITC) #ric Y
IL-17A $Lfk . FITC 4512 B9 CD25 $T 1K . Alexa
Fluor (AF) 647 #5ic iy X 3k #E 2 11 P3 (forkhead
box protein P3, FoxP3) #i{&lg H 3 & Biolegend
7y ). Synergy HTX E bR {4 B 2 & BioTek 2 ],
UV-2100 70 66 BT [ b 8 B A R 7]
FV3000 %56 i i 5 W / H 4% Olympus A &, MP-
E80 Hy, Yk AL W [ Jb 3% 1 52 s AU &% A R A A
ZY X-MP500 ¢ 3t 41 AL W [ #7 71 rp BE KA A A R
A #, FACSCanto II i =X 40 M {1 [ 5% [& BD
YN

1.2 PAFLNMDARB X KA T RIESH
SCHR [12] Wik, il B R A GluNT IR
e 119 200 i b 3 0K v 25 # 8K ) GIuN T 356-385 it J5
R 5 S a8 57 3 8 0 BE T NMDAR i R /) BUBE A
1 IR B FL A TR S5 AR 0 52 4 90 0 LA ) b, #b e
4 g L "EERE Y BOFT B H37Ra, AL, B Wl i
ANERTS TR R R S 200 pg R KBEFLANR G,
SF 4 5 FRUGE i 5 ECT TR S IR BEEL AR S L
I ey . B PR BRI BT 3 A2 /N R 45 2 i
S A5 A R0 58 4 o U DR TR A R N R ER 2% b ik
(phosphate buffered saline, PBS) AJFLFI R & .
FrA /N BRAESE 2UGE M S H A 2 d s, 4 0 I R T
B200ng B HEFER . EH LTS 6 MG, BUh
SRR IE AL, 73 8 009, o 0 ELIS A G50 & A6 il /1y

R 7S BT NMDAR 1gG $TAR K-, R bR &
WK 450 nm ARG IROGEE (A) (B, FHAE: 007 5 8 R
FHPE X BE 2 A {E +0. 25, K I BIE i 2 Sk BH
P, BMRRE BT, 2 MBI,

1.3 £®moaEba® B35 H/AKR, % “1.27
J5 2 HE 7 NMDAR i & B2 88, HU Bl 2 19 30 B
ANER, BB AL AR R B R ARG O 6 T SR
(XBJ-L) 20 A 750 o 0 06 v 10 599 (XBI-H) 4,
B2 10 H o 53 H010 HoR 2 5 sy a5/ RAE R
X HRZH . XBI-L 41 F1 XBJI-H 20 /]y BUE s v 5 1 46 i
TEST W, 252550 4 2300 2 5F1 10 mL-kg ', %12 h
WA TR, ELRB253d, A6 X IBLL R
AYZH /) BRI I 3 5 5 24 ) A A RR Y A AR UK
1.4 Longa## 4 % iFE &4 AV Z B4
o £ AR 3T 4 250 R 45 25 45 R R 2 I
Longa & #E A7 # & Dy RE 0 03 0F 4, HAKPE 4y 7 ik -
T2 BB, 04 /N BURTITOR B 58 4
e, o 14 N BUAT B B B R A — 0
W, 24y N BT E R e R A — R g
Tk, 1R 34y ANREER . R T A
Y R ) I W R

1.5 EB#é&nz&u ) K BBBAEHM &4/
U DK A 2 A EB WM, TSR i 4 mL-kg !,
2 h 5 M T 0 1% 0 L 2 R N B, T T g
i, D EEEAF R K . M/ RA D A
W R 2 T i R, WSRO AL 4L, YRR
HE V)Y I J5 PR i, BY RS BT 50 % F kR
60 CARIEIMIAME T 24 ho WHL LW, R A 66
JE ARG DU K 620 nm b ) A B, 22 i bR o 2k
52 45 4/ U 41 20 EB K

1.6 A% LEEEAMNEADRAKXEELR P
Z0-1#= Occludin & & W90 B0 2H /N BRI 1z ot
[l WK, AN, WIEHS Y R U1 2
2K, B#A0.3% Triton X-100 % % F 4 #E 10 min,
10%% 2 I35 25 B 7 1 h, 0 o 2 B Al 9%
FRiCEPiiA (CD31/20-11: 200, CD31/Occludin
1:200) BEH#EArA, 4 CHELK. PBSEPRIG
VUL A, WP B (1:150), FiREOLHE
Lhe W AJE, W0 DAPIE WY 5 min,
WV R o PRGN B R, R 98Ok BRI
BRI UL %€ 4% 21 /s BLOR ik BT b ZO-1 At Occludin
PHME R GRG0, DL 3o Yo o a3 AR 36 BH 1 Rk
1% 0 .
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1.7 Western blotting B & 7 &40 /s &, X & &R F
70-1. Occludin. Claudin-5 #= NeuN & & % & K F
W B A /N BRI B 5, BRI A1 3R A s E
it A1 A4 00 0 S A R R B Y, U E R AR,
I Bl A AR M . OGS 8 AR 10 %0 3TN 0 Tk e
BERE AT UK, B B Y B L R B A R £ 4
ML, FWEMA 1 h, InA—$T ZO-1 (1:1000) .
Occludin (1 : 1 000) . Claudin-5 (1: 1 000) .
NeuN (1:1000) #1§Z GAPDH (1: 1000),
4°CHEHE R VEBS , AR AR 1gG 1L FE 4T
RPr (1:5000), FiRME 1 h, ECLIKH &
o, BOCHBACREI A Hr & . L GAPDH AN
ZHEF, R Image T304 B GO 50 B 85 1 2%
WOREEAE, R HMEARIKE. BEARE
KP=HBE A SN K/ NS R AN K
1.8 ELISA 4l & 4A ) K 2% F Th17 5 Treg
FE BT AT AN ECRBUE 3 8 bR iR 5
MARE S, FEFE 1h, MK 4000 r-min ' & L
10 min, W UG PR A7 o SR JH ELISA 3™ 4% 4 IR
TR 0 B R LRI A% /0N B 3 v g A G
R 1L-17 . TL-22 F1 IL-10 K F- .
1.9 AX@mRikal g LA & Thl7 Fe
Treg 28 e & 4 & & Thl7/Treg o4& HUA 41/ K
B EEF RN BUEE I, 4 B AR A A AN, A
1X Lysing Buffer, Ik 1 000 r+min™"' % .{» 5 min,
bW, MEEULIE, MAPBSEMRES., W24
i A 0 Th17 8 M Treg 8, BE LA
100 pL HEA 5, Th17 % Hhoin A PE 4312 19 41 CD4
Fo R FITC ARIC B HE IL-17A H4K, Treg & o im
A FITC #5id B 5t CD25 $ 4K Fl AF647 b ic (1 Bt
FoxP3Hifk, JRA1% & 10 min, W& VEJE B0,
7 B, IMAPBSZE Ml RIT R 2R . kA
It 2 40 SRS 0 4% 41 /0N BUAMJE il o Th17 A1 Treg 4
M E 2r %, 43 Mt Thl17/Treg HO(EHAE 1k .
1.10 %t F a4 R SPSS 23. 048 i+ # ik #k17
Gttt b . &4/ R & ae i 14y, /N U
H U EB K, /NI B BT ZO-1 F Occludin
WOt sR B . KW BT H ZO-1. Occludin,
Claudin-5 #il NeuN & [ 3R i KF, 13 o IL-17,
IL-22 F1 TL-10 /K °F- LA K¢ Ab J& ifn H Th17/Treg b {H
WA ERDAG, lotsFn, L4 RREAR LR
o35 R T B R 22 07 22 0 B, AL (B AR A 5 50 G e
K LSD-t#5 5, LIP<<0.05 MR ES %= X,

2 &5 R

2.1 ##E K hiF PR NMDAR IgG A-F K
25 GIuN1 356-385 471 Ji K175 5 119 B 44 %o HE 44 /)N BRU A
2t GIuN1 356-385 Ht Ji Bk 175 5 A4 365 A5 41 /0N BRI 37
i NMDAR 1gG FL & i A {43 %] 4 0. 1840. 02 F0l
0.50£0.04, HUARBHPERE A 0. 334, F W] B/
UM P NMDAR IgG $itk Ry fHE (P<<0.001),
PR P NMDAR i 4 /)y BRUBE 8 B Ty 2 57

2.2 ZANENGHRBE RS HhEr, SX
M L #, 2402 GluN1 356-385 7 5 il 1 #5578 Bl
M T REAR 5V 4 Y B BT R (P<<0.05) . 44 E
Je . SX ARG A, MRV /N BRI 2 T RE 4640 oF 43
W Fbm (P<<0.05); SECARIAH AL, XBI-L4M
XBJI-H 20 /)N B pl 28 D) Be 458 0 DF 43 B 0] Wl B IR (P<<
0.05); 5 XBJ-L4lH#, XBJ-H4 /DRI
PG VE S B B REAL (P<<0.05). WL 1.

x1 ZFHANBMZI BRI

Tab.1 Neurological damage scores of mice in various groups

(n=10, x+5)
Neurological damage score
Group
Before administration After administration
Control 0.00+0.00 0.00+0.00
Model 2.68+0.27" 2.62+0.28
XBJ-L 2.64+0.26" 1.7540.18~
XBJ-H 2.70+0.28" 1.11+0.12%7

"P<C0.05 compared with control group; “P<C0.05 compared with
model group; *P<C0.05 compared with XBJ-L group.

2.3 BAPRAMALFEBAE SxFMEALE,
B 2 N B 41 b EB K B O (P<
0.05); SAEAIZ A, XBI-L 40 fi XBJ-H 41 /) i
fili 20 21 EB KB B AR (P<<0.05); 5 XBI-L
A, XBI-H 4/ BG4 2% EB 7K 7 B 8 B AI%
(P<<0.05). WK1,

2.4 B4 AKX ERKF Z0-1 %= Occludin & &
B HXFRRAL A, BOAVZ /N BRI K B rh ZO-1
Fl Occludin 2¢ 6 e o 58 BEREAR ;5B A 20 L4,
XBI-L 41 it XBJ-H 41 /N B K B 2 2 20-1 i
Occludin Y Qe a5 FEH i b & s 5 XBI-L 4
B, XBI-H 2/ BUK s B2 Bt ZO-1 F Occludin %¢
ey i B WA . W 2

2.5 &4 &R XBE AT ZO-1. Occludin,
Claudin-5f= NeuN & & R & K-F 55X L,
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Control Model XBJ-L XBJ-H

"P<<0.05 compared with control group; “P<(0.05 compared

with model group;“P<C0.05 compared with XBJ-L group.
B A4/ R4S EB K

Fig. 1 Levels of EB in brain tissue of mice in

various groups

CD31

Merge

Control

50 pm

Model

XBJ-L

50 um

XBJ-H

R 2H /N UK i B2 i if ZO-1, Occludin, Claudin-5
Al NeuN £ [ F ik 7K B B EEAL (P<<0.05); 5
AIZH A, XBJI-L 2H #1 XBI-H 2H /s LK g f i v
ZO-1. Occludin, Claudin-5 fil NeuN & H & ik /K 3F
B TFE (P<<0.05); 5 XBJ-L4 i, XBJ-H
20 /N BRI B2 i P ZO-1. Occludin, Claudin-5
NeuN & R IAKFH B IE (P<<0.05), WK 3.
2.6 Z#m bR biF P Thl7f= Treg X mie B F
KF XA g, BEAZE /N BT H IL-17 A
IL-22 KFFFi (P<<0.05), IL-10 K[ (P<
0.05); SHEIA HH, XBI-L 240 XBI-H 2 /) &
I3 H TL-17 & TL-22 K&K (P<<0.05), IL-107K
SETRE (P<K0.05); 5 XBI-L 44, XBI-H4
/N BRI R TL-17 F0IL-22 K SF BRI (P<<0.05) ,
IL-10 K FTHRE (P<<0.05) . W2,
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Fig. 2 Expressions of ZO-1 and Occludin in cerebral cortex of mice in various groups (Immunofluorescence staining)
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Lane 1: Control group; Lane 2: Model group; Lane 3: XBJ-L group; Lane 4:XBJ-H group. "P<C0.05 compared with control group; “P<C

0.05 compared with model group;*P<20.05 compared with XBJ-L group.

K3 &4H/NRKRIEFESH Z0-1.0ccludin,Claudin-5 M NeuN B A E LB KE(A) XREHE&E(B)
Fig. 3 Electrophoregram (A) and histogram (B) of expressions of ZO-1, Occludin, Claudin-5, and NeuN proteins in

cerebral cortex of mice in various groups

F2 KH/PNRMTEF IL-17.1L-22 F 1L-10KF
Tab.2 Levels of IL-17,1L.-22 and IL-10 in serum of mice in

various groups [n=10, x5, pp/(ng- L") ]

Group IL-17 1L-22 IL-10
Control 26.7542.89 32.07+3.46 88.3248.95
Model 84.03+8.57" 93.89+9.58" 43.7444.53"
XBJ-L 64.8246.53~ 70.56+7.15~ 54.0345.68~
XBJ-H 44.56+4.71%"  49.93+5.09°"  69.85+7.014"

"P<C0.05 compared with control group; “P<0.05 compared with
model group; *P<C0.05 compared with XBJ-L group.
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B,H: XBI-H group.
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Fig.4 Percentages of Th17 cells and Treg cells in peripheral blood of mice in various groups detected by flow cytometry

— —
() o1}

o

Percentage of Th17 cells(7/%)
Percentage of Treg cells(/%)

0
Control Model XBJ-L XBJ-H
A

0
Control Model XBJ-L XBJ-H

6_
*

0 A
2ar
S
= A#
= T
= 2Fk

0
Control Model XBJ-L XBJ-H

B C

A: Percentage of Th17 cells; B: Percentage of Treg cells; C: Th17/Treg ratio. "P<<0.05 compared with control group;”P<<0.05 compared

with model group; “P<C0.05 compared with XBJ-L group.
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Fig. 5 Percentages of Th17 cells and Treg cells and Th17/Treg ratios in peripheral blood of mice in various groups
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