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[ Abstract] Objective: To explore the effects of Huatan Tongluo Decoction (HTTLD) on the
morphology and function of brain tissues and intestine in rats with cerebral ischemia/reperfusion based on the gut-
brain axis. Method: Sixty SPF male rats were randomly divided into a sham operation group, a model group,
high- (28.66 g-kg'), medium- (14.33 g-kg"'), and low-dose (7.16 g-kg') HTTLD groups, and an edaravone
(4 g-kg') +Clostridium butyricum (5.0x10° cfu-mL"') group. The model was established by focal cerebral
ischemia/reperfusion in rats. The drugs were administered by gavage. The brain tissue injury was determined by
neurological deficit score and 2, 3, 5-triphenyl tetrazolium chloride (TTC) staining. The effect of cerebral
ischemia/reperfusion on intestinal motility was assessed by the propulsion rate of small intestine. The intestinal
mucosal cell damage was evaluated by the pathomorphological examination of the duodenal mucosa. Enzyme-
linked immunosorbent assay (ELISA) was used to determine the content of D-lactate (D-LAC) , diamine
oxidase (DAO), and bacterial endotoxin (lipopolysaccharide, LPS) in serum. Western blot was used to detect
the expression of Occludin, Claudin-5, and zonula occludens 1 (ZO-1) in the duodenum. Result: After
cerebral ischemia/reperfusion, rats developed neurological deficit symptoms. The neurological deficit score in
the model group was higher than that in the sham operation group (P<0.01). Compared with the model group,
the high- and medium-dose HTTLD groups could relieve the symptoms of neurological deficits and lower
neurological deficit scores (P<0.01). The results of TTC staining showed that the model group presented
obvious infarcts in brain tissues compared with the sham operation group (P<0.01). The cerebral infarction
volumes of HTTLD groups were reduced compared with that in the model group (P<0.01), especially the high-
dose HTTLD group, and the effect was dose-dependent. Furthermore, the propulsion rate of small intestine in
the model group was significantly reduced compared with that in the sham operation group (P<0.01). Compared
with the model group, HTTLD groups could increase propulsion rates of small intestine (P<0.01), especially
the high-dose HTTLD group, and the effect was dose-dependent. After cerebral ischemia/reperfusion, obvious
duodenal mucosal damage could be observed, which was relieved after the administration of HTTLD. Western
blot results showed that the protein expression of ZO-1, Occludin, and Claudin-5 in the model group was
reduced compared with that in the sham operation group (P<0.01). Compared with the model group, the
HTTLD groups could up-regulate the expression of ZO-1, Occludin, and Claudin-5 to varying degrees (P<
0.05, P<0.01), especially the high-dose HTTLD group. ELISA showed that the serum D-LAC, DAO, and LPS
of the model group were elevated compared with those in the sham operation group (P<0.01). Compared with
the model group, the HTTLD groups showed reduced D-LAC and DAO (P<0.05, P<0.01), and the medium-
and high-dose HTTLD groups showed reduced LPS (P<0.05, P<0.01), especially the high-dose HTTLD group.
Conclusion: After cerebral ischemia/reperfusion, the rats showed damaged brain tissues, neurological
dysfunction, intestinal mucosal injury, weakened intestinal motility, and destroyed the intestinal mucosal
barrier. HTTLD can protect against brain-gut axis injury after cerebral ischemia/reperfusion by reducing the
damage on brain tissues and gastrointestinal mucosa, relieving the symptoms of neurological deficits, promoting
gastrointestinal motility, improving intestinal barrier function, and reducing the release of intestinal bacterial
metabolites or poisons.

[Keywords]  gut-brain axis; cerebral ischemia/reperfusion; Huatan Tongluo decoction; intestinal
motility; intestinal barrier
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B¢ AR A7 . HAH e Ak T BOR , BOR YT SR IEIR R R
AR TR AR B A iz AR R AR S
SUME I DUPY R RS AR T IS MRS S A AR S R
g8t TR) s R A Ak A B R RS B BHL R
BEL Hir L ASOHL T B O 7 2 v KU 2 TR 1Y 2 R
BLH o B S I B 2 T o XU 1 A 2% TR I %
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1.1 Zh%¥)  SPF ZUHfE 1 e B SD K B, 44 i i 220~
250 g, W W RS S L S IR L S A IR A E L G
F&IIE 5 SCXK (1)2019-0004, 47 35 T 1 5 v B 24 K
2% SPF 9 sh ) S g vt , & IR 58 1 78 22~26 °C, S0 56
B Ad H]F AT HIE S SYXK (1) 2019-0009, A 52 5y
AW R 2 RS e P L 3 SR e B &
B4 4 5 LL2019100902, 5 56 [y 1 1 1 W 9% 3~
Sd, A5 12 h, A HRKOK.

1.2 Z5%¥) HTTLD 4 Jr 24 Mk H 20 g(=Z M T
PE L AT BR 2 B L S 1905160252) , KK 20 ¢
(G = e S =2 i N i Rl (O S =
YP19070502) , #4520 g( 5 Bg v £ 25 K245 — [ g
5 BE , 4it 5 PR19070801) , F1 AR 15 g (il pg = 25 K
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(VN E 2500 A BR 2 AL 5 180906) , K A5 i
10 g(Z M P i 25 A7 BR A 7] L it 1904030462) ,
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LR B2 55 78 O OE A A 2015 AR (P AR AR
S R 24 L) B | 40k 7 2 i R (3 31 -
2 Nk P Bk -5 T A K SR 2l B A BR A FD L
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&, 14 8 1 (Occludin) % 2 5 LA, B-JIL 3 26 14
(B-actin) e 2 vi LI, BRAR i A 46 9 B (HRP) b
ICAY I AP % P, HRP AR A L 2290 R 0 (6
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FE VA (ELISA )RR & ( B E R AR AR A W,
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WHE LAY TRRA R A AL LS X15032943) ; — %
A AT (DAO , BT 3 B 5 A= W BB R A A R
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TR ARERNF); SW-CI-1FD B % TAE S
(IR L F 2 FEARA A A ) ; DEN-1 AL Fb Y
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Fb il 48 (36 [ Pro-Lab 2 Wi 23 Al ) 53111 A — S b ik
B a3 B RHR B (P DA BR A W] 5 C-32 4
H A =322 MGC PR 55 78 M (A6 5t & AR BHECA R
23 7)) 3 TP-200D #Y #1317 K (AR P AL 2% %
HA MR F)) s RE-52AA R 5 7% & i ( b i o 1k
AR £ A BR 28 W] ) s RMZ 135 B 2% 56 55 U1 - AL
(5 F Leica 2\ 7] ) ; Axios cope 5 BG4 4 4 W i s+
Axiocam 503 color # i {85 $% 15 s (25w Bk 5 95 M
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Thermo-Fisher 23 @ ) ; Spark % £ Iy g Wi w5 Y ( Fit
+ Tecan 2 &) ) ; PowerPac™ % i yk 1% , Universal
Hood Il 74 fk 2% & St Bk ¢ W 1% X ( 35 [E Bio-Rad
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2 Ik

2.1 HTTLD & 45 25 7 AR 4 60 kg 4R
N5 H R 150 g A= 2550 &, % N5 K R 3% 1 1
5 280, 0 K BUHTTLD & b AR H) &4 51k
28.66,14.33,7.16 g-kg', H- tp HTTLD 7 1 4 24
Tl R S5 ROR & o ) 2 BT 4R IR e 2w BRI R
PEAT , LL 8 A% UK 2 i 30 min, i PR RE G
30 min; il i 72 IR LA, 4 1k R, A5 2 R
6 fi5 5 7K, HEAT AT, 3408k 30 min, & I 2 IRVEW , R
FH e ¥ 78 & 4% e 4i 2 PTG AR 2N 0 iR R
2.28 g-mL", AF 2 e ) o R B b o A R

VR LR R R 2 A5 A B KR S AE b7 e
PR B 2 A5 A R, 4 CCURARARAT 75 H o
2.2 VR BE IR PR SR AR R KE 9R 3L
38.0 g, B T 1 L&A A ZEIE K 800 mL, Jill #4443
PERIRAT K E R E 1L, B & U 00 TR B 55 5
S AE 3 HEIE , T 121 °CL, 0.1 MPa 5514 F K
W 30 min, ¥ #1451 .
2.3 FhrdlE BUS R T RAR WM T LR K
FEH T CO, B F: 4 IR AU IR A K5 9% 24~48 h,
SR FH 22 I L o ik 0 T R ok B2 48 B0 A 7 9k B L
07, B RO FE 3K 5] 5.0x10° cfu-mL" 7] J T 525 .
2.4 CEFEMEREABSE BRRFRAGEES g
7T 100 mL Z8 18K, 43 I A Wi ks 8 g, b 4 g, TE
M4 g, Bk 88K 2 mL, B AR, & KA TR
FECLRAF W FH AT 2 h UK 00 i
2.5 KB MCAO F v AL ALl 1 4 9% A 301 7
B A MCAO Jay b 1 i e iy 08 3 4S80 L I
2 hJa G AT FE T 24 he T ARGLOUR 8
BBk (CCA), B Ik (ECA) , #TN 3l ik (ICA) i
B R A FL A 2R Ak B At R AR R B A A
2.6 WA SEZ K REBEL S BRT AR
BLAL 20, HTTLD & . L I ) & (28.66, 14.33,
7.16 g-kg' Y, TRRIR I (5.0x10° cfu-mL™")+4K iA Hir
Z5 (4 mg-kg' )4, BEdL 5 2,360 HUR R (4 24tk
A0, — 1 F SR 46 W 1M 7 D-LAC,DAO, LPS & & Fl/)N
Jin $fE E 2R 5 Ah— AT I TTC YL 5 .+ 45 7 75 K
F-PL(HE) RO MEREREARN) ., K42
ZH T G Bl B LT 2 h T LA AR 2 IR
Zyfafg 12 he PHEEZGA FUTRBRESHES 2
YK, A0 B AR A S R 2R i S IR Sck [ 14 ], B
HEE 0.7 mL, B K 2 U5 MR IR HL 7% SR IS U 5 45
2, R TG TF AR SR 4 E 45 A
K AR S AR EE R T 45 2Y o
2.7 WRARSE THM2hHEF24 05, —HER
FURR P 5 A7 1 32 2 ik R i, - 50/ B i /N g e
Rl o o A — b R BRI Sk B A7 ik TTC 9% €5 F E
TR 3t 5 om &b, FEBCER 43 -+ 38 s 22 5 P 11 2
FHERG , ¥4+ HhaETHEAE, SBA,
T-80 CrKA - AF T R % i e s R I
2.8 fEbrkl
2.8.1 MLINREHIIES  THM 2 h F¥EE24h
J&i o R FH LONGA PF- 433 00 7 1 28 T R il 2 37 47
043, JC B 1 #h 2 T B B R A MR 5 1 43, 58 B ) kb
LI BRI (A RE ST MR ZE M RT L) 52 4%, h EE )
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kM ) R B A (A7 B 1) 22 M EH ) 53 43, T Al 48
T Ge B 15 (47 A2 B ) 22 A8 ) 5 4 43, B F 3 ik 22Ty
AEFEAG (RAE A ZATESERER ).
2.8.2 TTC 4 €8 75 W 7 s A JE 5 AR 4 5 01 0F 5%
JEN T Bl 2 h PR 24 hUE BRI KRR, T
W Sk BN L 25 B /NG R, -20 °C¥2 %R 15 min J&
T e DR TR K i 20 2R 3 2R VIR S R, B )RR 2 mm, 3T
RIVKE I 7 il A 2% TTC 22 v Hh , & 37 °CoK ¥kt
Yeft 20~30 min, PO B R ST, BT 4% 2 R
W E 24 h 5 LA IRC S . TE N 2H 218 68 B
Barta  fiFE Lkt % {5 . H Image-pro plus 6.0 &
1853 BT B0 00 o A B0k T AR AR R A 3R r=e(4,+
Ay e +A) T A SE AL AR R, Hoh e S b) R R L 4
REBE TR, n=5. FEAEARFLE Sy L B Ok A BT XA
TR T R0 A G > 3k A B EL A
2.8.3 /N HEUE R I i E sh R K RUEOH
B 30 min 45 T2 [ R W1 (10 mL- kg™ ) ¥ & 4b 2 2
THR I 2 h P 24 hJE BRI AL SE KBRS T E
LA FLE T EE T R B N R R
Ja OV EE T IE AT ORER M b T & W E R
AR BRAC RN B L ] R RO R
I BE B R e R M UEBE B L0, /NG HE R (%)=
LO/L*x100% .
2.8.4 HE Y {0 W52 % 41 K BT 48 o 6 Bt 4 21
AU gl 2 h 24 05, AETT T b
5 em &b BG4y 1 8 AT HE Y fo, WL 52 41 2% BE
AR Ak, B B E 8 38 B A, R B B LT
oK 2 h, ZH KB i, EL AR R R
5 wm, 555, HLHE Y o, b RIS B L, T 200 7%
BT AT SUR A WS, 5 B TR0 B 4 i
2.8.5 K[ EN L L (Western blot) I & XF 4% 2
KT EHEEREAREINGEN 52 h
FEE 2405, AT F oGS em &b BT 48 B 4
2150 mg, il AT () RIPA 2L /% W 1 mL 48 S & 1,
Tk 513K 30~50 1%, 7t 43 1R 41 ## B 30 min J5 4 °C
25 F 12 000 remin” B .0 10 min, B 3 &, B
BCA B & S8 & it . A FEARBUE M
80 pg, 100 °C/K ¥ 10 min 28 M5, T 110 V48 < HL 3k
90 min,200 mA % 2 h, 5% Wi IE 4= W55 A 2 h, 15
W5 ZO-1 %2 5 BT (1:5 000) , Occludin ft £
T REHTAK (1:2 000) , Claudin-5 /)y B BR 52 [ i 4
(1:500) ,B-actin fa 2 wa FEHLIA (1:8 000)F FH ,4 °C
i E R, SRS A B BT = Hr(1:8 000) , L
FHR P (1:8000), F37°CHH 1 h)5 , TBST i
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I 3 WK, A5 ¥K 10 min, Jil ECL fk 2% & 63 F % I8 1%
X 5 . Tmage Lab B8 43 1 #4400 52 45 14 A
xRk,

2.8.6 ELISA | %€ Il % D-LAC,DAO K LPS & &
Beifl 2 h PR VE 24 h S, R FHIE 32 B KGR I 09 J7 ¥
Kl 5 mL, T -4 °CAIK it 2.0, 3 000 r-min”, & .0>
15 min, #.0 J5 $2 MU 5 W& T -80 °CUKAR IR 17, &
18 D-LAC,DAO, LPS ELISA 43 Hr izt 77 £ ¥d W 45 42
B J7 35 AT R

2.9 GiibArHT BHE SR I SPSS 24.0 Ge it ok ik
PG50, SE I Bd ] x5 s, & 25 W 4 B W
LG AR FH B R R T 22 43 B L AL IAD P L 3R 22 5%
O /N 2 e 22 vk (LSD) K 6, T 22 R 55 5
Dunnett's 73 f:4 , P<0.05 N 22 7 BA Gt %5 X,
3 &R

3.1 i e i P A O BR PR 26 Ty R S T A3 1 5
M P2 )RR BT 4 45 R AR TR 4 e N A
U055 0. S5IRFRA i, BRI 4 22 T
fE B4R TE 2 B3 FE i (P<0.01) . S5 BIALAH A,
HTTLD & 7 4 21 5 4008 o A5 + T 18 4% 1 41 3T 43
B ERRAL(P<0.01) ;£ 25 W 4] FL#  HTTLD =
) et 2 A AIC Bl 22 T i i 5 T 43 19 Ak BH B TG
FHE4H (P<0.05,P<0.01), WK1,

F 1 HTTLD X Bk I 5 # i K R 2 AR IRE & 10 B
(x+s,n=5)

Table 1 Effect of HTTLD on score of neurological deficit in rats

with cerebral ischemia/reperfusion (x+s,n=5)

13 bl i %i Ty fig ke dit
/g kg AN
R FA 0
(s 3.2+0.45%
HTTLD 7.16 2.8+0.45%
14.33 2.0£0.71%%
28.66 1.8+£0.45%%
IR TR+ T BRAR T 0.004+5.0x10" 2.2+0.45Y

W5 T R 4H e #HVP<0.05, PP<0.01; 5 88 4H L
% P<0.05,"P<0.01; 5 HTTLD fit 5 &k 41 bt %5 2 P<0.05,° P<0.01;
5 HTTLD & #2147 P<0.05, ¥ P<0.01; % 3 75 7 & 2 {7 K
cfu-mL™ (3 2~51[) .

3.2 XF i i i ORE R R R AR BE 1R B 5

TTC G 45 R R W], 8 T AR 4 TC B FE 4L TP WL, il
FEFE R R 0, 5T AR b g, #0700 41 B A
BEKL | iR B AE R 3 T R (P<0.01) . SRR 4 gk,
HTTLD K A 5 57 i 2 AR GR 28 + T R W 1 4
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¥4 16 W d ek /0 A5 B (A B, AR BT R B 2T [ (P<
0.01). 45254008 4, HTTLD 15 7 & 410 4% M
U AN AN O AL A e SN 1 RS (v A
ZE+ T MR MR 1 41 (P<0.05, P<0.01) , H.figi # 5€ K it v
24 39 o5 vie g 14 n iy B G B IR (P<0.05, P<0.01) . i
Kl1,%2.

A BT AL B, BEAI4]; C. HTTLD % 5] 4 £ ; D. HTTLD 5 4
;B HTTLD @il 4 F KRR B+ TR EA(E2~30) ;A6
X AL, 218 Xy 1F A 4 20

E1 HTTLD Xk B EETARMEAR TTCE BN M

Fig. 1 Effect of HTTLD on TTC staining in brain tissue of rats

with cerebral ischemia/ reperfusion

%2 HTTLD X NERMBEEXBRNELRHHIN (X+s,7n=5)
Table 2 Effect of HTTLD on cerebral infarction rate in rats with

cerebral ischemia/reperfusion (x+s,n=5)

2151 /g kg I A HE 25/ %
RFAR 0
i 41.72+0.78%
HTTLD 7.16 37.98+1.94%%
14.33 35.48+1.684Y
28.66 29.53+1.65%%
WAk HLZE+ T BB T 0.004+5.0x10% 32.13+1.80*%

3.3 i kol PR E R BN HEE R g 5
(CE RN NN IR N NEORANY 7 F 5 e T A
(P<0.01). HHEAIA 4 , HTTLD AL 57 e 4
B IR B A+ T R M2 v 4 ¥ e W 3 R D A
R, EFAAGEIHEE L (P<0.01). K440
B¢, HTTLD e 1] dk 20 % /0N i 4 1 25 11 412 8 A ) 0 3%
5T AR A SR R FE T R R 4L (P<
0.01) , H./IN i 3 2R Fifi HTTLD ¥ B 3% i i 48 i .
W3,

3.4 NI i P R R R T R R R A kA
sgm  EE KBTI ARFEZ FETE
52, 28, Na B HES) 555 b g FLEE
WA, SRTFARA A R A KR
RS R UL 4y 36 055 20 B A E A, /N W 9 R 4

%3 HTTLD ik I B # iE X R/NFIEHRH W (3xs,0=5)
Table 3 Effect of HTTLD on rat small intestine propulsion rate

after cerebral ischemia /reperfusion (x+s,n=5)

4 5] Fl /g ke NI e %
TR 51.26+3.68
F 31.14+1.59%
HTTLD 7.16 35.09+1.18*%
14.33 38.64=1.64*5%
28.66 45.14+1.834%
IR TR+ T BRAR T 0.004+5.0x10% 40.53+1.90*°%

7%, LR R AEA R 2 RAE .. SHEAA
HTTLD i 51 5 2H /N 1 % 6 05t 7 175 100 e A 7 28 i 7>
B HEFI TS A # 55, m] WA 5% B 3e i K /b it R IE 4
it HTTLD i 5 s 4] 1 48 B 41 80/ i 98 6 4
H B AR 4] 4 5, R R AL A D R R R
AL /b R ORE A0 M, R R B A S AR GA R AR+ T R AR
PRI ZEL 1 3E 001 D0 B 5 A B 9% A R 2D | A 2
W, B EHEN 5T WL 2,

-

El2 HTTLDXMMEMBEIXR T ZHERHREESHENZN
(HE, x200)
Fig. 2 Effect of HTTLD on morphological changes of duodenal

mucosa in rats with cerebral ischemia/reperfusion (HE, x200)

3.5 F i koo PR R B =48 I 4 4L ZOo-1,

Occludin, Claudin-5 5 H R A SEFRH

4, BRI ZH Z0O-1, Occludin, Claudin-5 & H #1513

B FEREAL(P<0.01) . SHIAIZ 4 , HTTLDAIK . H .
. 37 .
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e 0 2 AR B A+ T IR R AL g W 2 R ZO-1
% 1 23K (P<0.05, P<0.01) ,HTTLD ' 55 7 & 41
KGR PLZE+ T R 42 1 2H g W & I 9 Occludin 75
F 1k (P<0.05,P<0.01) ,HTTLD 1% . & 7 & 40 fig !
% I Claudin-5 2 1% 1k (P<0.01) . 4% 45 25 41 (8]
Fo A, w5 20 4 ZO-1, Occludin, Claudin-5 7 H %
S o R (S e A e e N (= 2 E R S
Z5+T W M i 41 (P<0.05,P<0.01), H HTTLD I %
Occludin & [1 3 ik 19 V5 F Bifi 24 49 vie J3 38 Jonn 7 384
(P<0.05,P<0.01)., W 3,%4,

3.6 % i kil £ K Bl i D-LAC, DAO, LPS
SR 58 F R4 R, BRI D-LAC,
DAO,LPS & & ¥ 1 # Jh & (P<0.01), HHEIAIZ L
BOHTTLD AR (i s 0 o 20 SRR i 25+ T R M2 1A
ZH ¥ e B W Ik D-LAC, DAO % & (P<0.05, P<
0.01) ,HTTLD H ., = 7l & 4 S AK 38 i 2 + T TR AR 1
20 B W 2 [ {% LPS & f& (P<0.05, P<0.01) . H.

e
Occludin -.m 59 kDa
Claudin-5 * — ‘ e 23kDa

p-actin g D SIS Gy S s /2 D:

A B C D E F
3 PRI BT K R+ 28 M H R Z0-1, Occludin, Claudin-5
BEBRIZBIK
Fig. 3  Electrophoresis of ZO-1, Occludin, Claudin-5 protein
expression in duodenal tissue of rats with cerebral ischemia/

reperfusion

HTTLD & 7 H 4 % D-LAC % 3 F 8 59 4 F 0 5
T AR A KR AR+ TR M T A (P<0.05,
P<0.01), %} DAO,LPS & 1 T ¥ (9 /F A BH & 5% F 1%
2 (P<0.05,P<0.01), 22 5 A W R g7 & X
&5,

F4 HTTLD XMEELMBEZEFKR+ZHEHAL+ Z1EHHEL Z0-1,0ccludin, Claudin-5 EHFRIEWHEM (F+s5,n=5)

Table 4 Effect of HTTLD on expression of ZO-1, Occludin and Claudin-5 proteins in duodenum tissue of rats with cerebral ischemia/

reperfusion (x+s,n=5)

21 5 /g kg Z0-1/B-actin Occludin/B-actin Claudin-5/B-actin
BFA 0.63£0.10 0.89:0.06 1.19+0.11
LR 0.17£0.03% 0.49+0.03” 0.18+0.03%
HTTLD 7.16 0.29+0.06>" 0.29+0.04% 0.37+0.05*%
14.33 0.33£0.06>% 0.58+0.04%¢% 0.19+0.03%
28.66 1.10£0.16 1.13£0.09* 0.49+0.05*%
R P25+ T R AR 1E 0.004+5.0x10% 0.45+0.08*>% 1.03+0.11%°7 0.20+0.03%®
# 5 HTTLD 3}k in 5 #* KR f7% D-LAC,DAO,LPS S EM M (¥+s,n=5)
Table 5 Effect of HTTLD on content of serum D-LAC, DAO and LPS in rats with cerebral ischemia/reperfusion (x+s,n=5)
21 51 FlH /g kg D-LAC/pmol-L" DAO/pg-L"! LPS/pg-L"
BFAR 3.33+0.59 2.78+0.63 2.54+0.58
LAY 6.51+1.167 6.38+0.76" 3.93+0.44%
HTTLD 7.16 5.27+0.60*% 5.13+0.76>% 3.34+0.18"
14.33 5.14£0.92°" 4.40+0.97Y 3.18+0.53
28.66 3.73£0.36*% 3.43+0.44*% 2.62+0.68*%
MRk HT 2R+ T R 0.004+5.0x10" 4.91+1.06"7 4.29+0.86" 2.94+0.23"

4 itig
Hh s B TN A, o KU i S I bk R BE, LA
W TR SR R T R R R Ik R, 4
S Ny (I R A S B T TR Wy 10 -0 S
JE R, R 45, 3T 0 S A R R BORC, 5T JF
BHMK i, R A5 R R i, DA T S5 SORT 9 90 B
TE BRI, K AR 8 I 55 o 3K 265 7 AR 1 9 B )

. 38 .

VESRBUR N R, T LU 55, 5 20k A B RE R

AR R DT T3 A TS A A B S i R A 4 E
ALK, = 3T, T BUMREZ .
e T L i 5 A AR B AR EL O O B B A S
M KA R . WP R BRI, PR RS A
EMARGE MAENTWBREESE T IS KA
s BURZS T B fE B S i o i 25 S
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WG REF S U B EM RS LRI
JEAT KT g

S PR S B W 3 ) FEAG  h RS B R
DL F I, 3 AR BN R T s R A
fiE W 15, 2 JEopp 283 2 3G 0 DA K Rl A8 Sk 28 5K ) R
K, T o 2 W 3 AR AR 0 A 2 4 o 5 M B s fR
Yk R B AR AT BN T 3 AT e A B0 E I I g BRI
i 3 K b R DA B R R Ty 2 B i s
e 15 E 5 B0 N T A ) A W AT 51 iz 38 Al B
SRS EE o h RS I I AR YRR A s
TH 0 3l ek 55 T BOA F A Y R AR | RE R
N TCHE Y RE 52 e i 1 5 B 2 RE 1 A T R 2
LI T ARE B A AR R A A
P e L P G 5 5 3 A 5 2 R B AL H Ok
D gis gy, 38 I g p 2 7R e G TN 7/ TR A Pk B
KBNS B e HRE

1Y 18 B B (1TB ) 40 45 W 6 R AL W57 I L A ) ot
B G B B R AL 2 PR B ALK . W B E L R 4
55 20 B R) 55 3 42 O A8 I b MR AL A B ) 2H 21
ghF LR . B (TIs) & M b R 4 e A
FERIT R, FEH Occludin, Claudins, % 122 %5 Bt 4
T (JAM) A %, i i 2O A B A -5 L3l 8 A i 40
J B SRR T R R 2% A M Y W B R B 0 T 43
AR WA N AN [) DX O 9 T AL A] 22 R] A A B AC
o, 2 RE R A0 R T AN A 5 A 1 25 Y B
B 5 SR A AR 400 A ELVE R X T 4E
FF TIs S48 22 ¢ 22, JF T LR 5 TUs bt e o8 8 My
11K E R O R I -t B U R NI E S N
SWEIR TIs (1 58 4 M, DT 2078 TTB A9 38 1 1 .

DAO & —Fh EZ 0 A 1 /N, 2 R B 906
oh R — g TR e A T R PR OCHEPE L AR B
AABEMMEEEEER . E¥EN T, DAOE
I 3 AR D Y g T R B I A2 5 B, DAO AT A
B i 1 Bz 40 B A 5 0 A AE A T Ak T Y IR,
DAO J& — Bl S W i - Rz 40 i B# B 9 K 4 46 B>
D-LAC J2& 2 T Jizp 18 41 w1 1 3t [ A5 ™ 9, 169 1% 00
T, N AR % 38 i 7 38 HE W, Y 1 BB ) RE A2
it Bf D-LAC A3 13 iz 18 & A= % o7, PRI AT A Sy — il
2 W b R 240 i B B T BE Y R AP AR BR 0. MR
S 20 P 2 ) 1 TR A0 M BE 1Y) 3 SR i) I, Y s
o) N T S - RVl SN =5 N VR U N 771 s N
WA AE 18 B BE D) RE A2 B LR, N EE R T DL GE
o i 38 SR, I Gk HOA RCRE My, o) R R g
PEIR BT WCIRLAE | 22 25 F D) A8 52 il 202 SRR IR [

T PN B 22 02— Sz Wi e I D R 9 15 FH 48 75 o

HTTLD J& VA & & L 4 07 2 = AR KK 0
LR N B, 2 B AR KRR A - R R (R
iR ). R E KRR E R E AR R
HRE R R IR PX, IR IR Z B2 RERAF 2+
WbS . AR IRE ZF W o E 2, (AR R
PR ARG RN, 5 AR AN T, AR AR R 2 U fil
It i U 9 2 5 R A5 B AR, 10 e s IR
FEVE AL IR I XUE B PE 2T AR 5 7 BT
ZEH IR H LT R BRI AL R A
Ko, MATHRE AT 5 KA BORAY TE R 75 kT
I R R AR DAL . A M Zs BOXUAR R I I
2 Z IR0, I b i R R R AL o

ENIETEE S N 1 | R G ) N 2
Trhe BB R I A S kR B . HTTLD /& .
G 79 2 4 RE 0 D A 28 ) B i A IR, 4 /S B A
FEARFR, LA e 7 et 2 240 B 8, LG AR K 3 B 25 )
W B Y T I R BRI . R HTTLD 2 Hi ik Sk
P 3 R RG24 (8 P R, L2800 A7 A 7

i 3 3 3 R gy 3T 2 2 R T 2 S 3 I M ke ot
TRE T IS, KB /N o #2321 25 R AIC, T DL+ =
BB B4 2B RN, BA R 405
2iE 550 . HTTLD K & 55 i 41 GE 4 o /N
e E = W0 i B 05 R B 3 e i, HL /D P
HE 2B HTTLD ¥ B2 34 0 iy 384 0 o 156 BT, g ke i 75
WEVE T LAS | R M 38 3h ) 5 B 8 B 4 405, HTTLD fg
ok 2 Hiki ke it P9 Y S ) M T R AR A5, 486 i M T
BB, 38 s 1 3 ) A2 i R B I 3l HASON
B T O E

SR E R A4S R R, ZO-1, Occludin,
Claudin-5 3 F 2 U 7E (E 5 K U BE B [ B2 40 0 |- 3
A IR Bk P S, AR IR 1 8 2 e | [m] I
i35 D-LAC,DAO,LPS & it 34 i, R W] B % i 2 K
FI 2605 BRI R 5 1R 1TB 38 3 E 38 i iy 5 2R A, HL
JIG A5 1 P 3 T LA | A TTB B4 g 3 40 i LA
K AN A = B I . HTTLD & AR5 i
MR LI/ F L ZO-1 1 s, b oA
i1 MMRGA B AR+ T IR IR TR 4 e i % 1M Occludin
IR R R A AR W 2 E A Claudin-5 85
F2ih 5 [ABF HTTLD & . A5 5 20 34 68 B4 A1 1
D-LAC,DAO & & ,HTTLD & . P 7 £ 25 B8 [ A 1.
15 LPS & &, H i 7 & AR 55 fm B 2., Occludin &
2635 R Bl HTTLD ¥R 2 38 i & 35 38 m . ud B
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HTTLD n] D 2 45 figq e 1 P88 v 5 B 3 B s 1) o 3%
P Uk /0 i 18 1 W A0 A T A ) D-LAC, DAO,
LPS W R il , L AVE F 55 b o0 P 2 286 1o 5 %8 3 B2 AR
Z0-1, Occludin, Claudin-5 3 ik f5 3¢ , H. %} Occludin
RS TR AR 1R B R M | Xk
S 1 R I S I R U 1 e MR 1T B 1 38
BEHAEEZE L,

g5 b A I SR il P S KRR ZH 2L 4
P 22 T RE AR R 65 [N A B B S . R L
i 3 T 20U 55 A el A O B L B A i T
I, B 3 40 AR 2 DA S 40 T AR i A e TIs iF A
PRIG ¥R . HTTLD RE 18 X 47T A ke afn P98 73 G 4 27 1
o AV o A B, 348 iR /0N B 9 0 S R T M 1 O
B W e R R bR
F & 2K U /0 P 288 I 3 P R B T A T A I 1Y
YEH o e W, HTTLD 7 i Sk i 75 9 73 05 1 - i
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