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Research Progress of Blood Brain Barrier Model and Effect of
Traditional Chinese Medicine on Its Permeability
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(Ruikang Hospital Affiliated To Guangxi University of Chinese Medicine, Nanning 530011, China)

[ Abstract | Blood brain barrier ( BBB), as barrier between plasma and brain cells formed by brain
capillary wall and glial cells and barrier between plasma and cerebrospinal fluid formed by choroid plexus, can
prevent some brain tissues ( mostly harmful substances), so as to maintain a stable internal environment of brain
tissues, while stopping most drugs from the intracranial and causeing difficulties to cerebral diseases. The
establishment of experimental model of BBB is a key technique for drug treatment of craniocerebral diseases.
Therefore, the establishment of the BBB model and the study of its permeability change will deepen the
understanding of the neuro-vascular interaction and provide an important theoretical basis for the diagnosis and
treatment of central nervous system diseases. Traditional Chinese medicine ( TCM ) can affect brain tissue
superoxide dismutase ( SOD) activity, inhibit myeloperoxidase ( MPO ) activity and tumor necrosis factor-o
(TNF-a) content, so as to affect the expression of zonula occluden-1 (Z0-1) or up-regulate the expression of
Claudin-5, inhibit BBB permeability under pathological conditions, and play a protective role in BBB. TCM can
also promote the changes in BBB permeability by affecting the expressions of cell adhesion factor-1 ( CAM-1),
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70-1, filamentous actin ( F-actin) , P-glycoprotein ( P-gp) and 5-hydroxytryptamine (5-HT), or increase drug
permeability through co-delivery with other drugs. In this paper, the methods, advantages and disadvantages of the
establishment of experimental models of the BBB in recent years, as well as the effects of TCM monomers, effective
components and TCM compounds on the permeability of the BBB were summarized, so as to provide important

guidance and direction for the future treatment of intracranial diseases by traditional Chinese and western medicine.
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Table 2 Inhibitory effect of drugs on BBB permeabilit
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rh 2 Lk iy I- 98 SOD, T #& MPO, TNF-« i Fe - e A5 475 A5 7Y [25]
ENIEES T4 HIF-1a, VEGF Fl ag4 S A A B RZF (0OGD) i3 119 BBB i 475 F 41 [31]
NI 9 Claudin-5, T ZO-1 LPS 55 1 {4 51 it J57 B A 5 [32-33]
FHEYER B VB SR Bl B4/ 520 52 4 BBB R [53]
LAFRH il NF-«xB R B Hh A A [64]
pigieLiR s 1 ZO-1, Claudin-5, Occludin, T il cleaved AR, _, 1755 1 i £l 1l 25 PN J 40 ffa 55 A4 [34]
Caspase-3/ Caspase-3
LR - UEE7UIRERY e PN R [54]
T-ntE A T 20-1, claudin-1 e S5 AR A1 G 3 A 2 [35]
E1EE2 T Claudin-5, ZO-1/470 S Ak K T 46 R ASE B A B S 2/ it 1L VR AT K RS RS [36,27 ]
K2 % T i Bax/Bel-2, cleaved Caspase-3/Caspase-3,  £F4EIR AB, 4, 15 5 BBB A [37]
A (L % -C
ST ¥4 NO,GSH, T4 LDH IS (H, 0,) Frs8uAR s 5 i isi 5e BEAC R [30)
HIBE R FF T AQP-4 , TNF-q,1L-6,1L-183 IR BRUJR e P I e /- 408 A A TR [60]
L3 20 ik ZO-1,F i MMP-9 e 7V S 40 A 25 [38]
SENS -9 bEnd. 3 41 i PR AB, 4o AT 11 ML R 6 R A1 AR [29]
LR LEBAGER M, T MMP-2 G d5fe L P Y 455 A B L i e e A [39]
BA LW 294 occludin, claudin-5 , PKCa i e 1t K o i o ASE A [41]
AL R T MMPs, % S B — {6 & A B, TNF-ac 1 IR ol ot 998 30 468 7 465 70 [63]
IL-18
RIRE T4 TNF-a,IL-18,1L-6 Ja kP i e 1 4535 16 A A5 7 [56]
AR LN B [ Claudin-5, Occluding, R 1L-18, TNF-a ey e P S 1R 45 A A A [42]
=hEet Tk IL-18, TNF-a 7 QIR EAT e AL IY: i) [61]
i 3 ST R/ R AN SN R S I e - 1 A A5 A A [26]
ezl B T Claudin-5 B3 M 453 45 75 [43]
e BRI F 4 Bax, FasL, Fas, Caspase-3 mRNA, MDA, fii H 1fiL Jk FlRE [44]
AOPP, TNF-a, HMGB1 ,MCP-1
1% 1T 75 17 T4 Claudin-5 K v By kAT B A5 [45]
HEREE G _F 34 Occludin/Claudins-5 PR 5 M R BRUASE 25 [46]
HMBHA IR T T AQP4 i SRR e N i [49]
JE 55 % 14 NA,DA,5-HT I e 1. -9 2 /)N RS 7 [55]
Ik uE 7 1 Occludin, ZO-1, Claudin-1 i g i A B M 2 A 7Y [47]
DU T35 s E3 p-ERK1/2,p-Akt, T Bax 2 [ i e ./ PR P 48 07 BRUASE A [48]
NG AT ) 74 BDNF, GDNF % {433k o A e P A A 405 R [65]
KT I 7% Notchl ,Jaggedl ,Hes] mRNA {1k i 5 1. -9 3 450 K RS 2 [66]
HIerik 4 SOD,MDA TR B 4 2R A 7Y [28]
TE R - PN NPT R [57]
A& =L T4 TL-18, TNF-a I e - e A A A [62]
WA HEF |9 Na* /K* -ATP fiff P-gp, AQP4 LRSI L/ T T A A5 A 7 (501
TFEAR
B VK i {L - A A e A Y [58]
FINEEY P - KB Bmecs 1AL B 52 5 240 i e 1% 57 455 780 [59]
Pant3i1 Wi 4 LRP1, R RAGE oy I R T3 SR /) B A 281 [52]
THERRAN 0% T MMP-2 G A 10 ¥ A B A A [40]
fid I LI [ PAI-1,1-PA AR L7 i St P 7R A R R 7Y [51]
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(BTB) BT B 4R Ay T 25 i ads i 7, ik
4, 2 F hCMEC/D3 4 il f) fA 41 BBB K52 56 0,
R Z R BBB By HE R,

3.2.2 gy HAh 25y It %

3.2.2.1 kA5 HAbZ I RS R, IE W
A BDIRAS TR K U B VK R IS T 4 AR AR A
NG T B 4 Tk e e T UK R AR R
T DL — 5 TR A AR 22378 a0 B ol o 45 P
S (bEnd. 3) i % BBB #5750 5 55 4R 25 Ak 85 1 25
AR 375 3o A R A L PAY iz 0 A e
WM Ak 5 5% 8 ST R 4h BBB R [ % L BS B R
R NS SE W, vk A 4R $E IE % /N BL BBB
Wi Bz RIS i, T 98 P-gp B3 S-HT 23kl

®3 ZYxt BBB @B MREHIER
Table 3 Permeability effect of drugs on BBB permeabilit

REJE AL o BFFE R, vk 7 AT e E AR5 i i
1EH SD K B BBB 8 fin 7 ik 2H 21 v (19 24 4y ik
B BRI R, VKR T AR R % BB, MnTBA 3%
i IE A B S OR B BBB, 42 v ik 4 U 25 1
BRI,

3.2.2.2 HAtigg¥y LBk BRok v alfie ot 25 ¥ ik
A BBB S, oAl 28545 0147 3 45 S A 08 o3 B-4
B R B R A < AR B LR B BBB il i 1, Al g i
Zele 2 Bk AN, LU 2 2> Z0-1, Oceludin,
Actin Fl Claudin-5 [y 35", A BREN, 54
A AE S fie JE 6T 40 M 7 1 SD Kl BBB, 12 v fili 41 41
R R A i P2 RS BBB S % 42 30 4 A
BEFE L3R 3

) AR 4 T 15 27 3k
i T4 CAM-1,Z0-1, F-actin i i 96 o e A 251 [67-68 ]
KRR - hCMEC/D3 4 Jifd 1% 74 S i i J57 B 4 2 [69]
rh 2 5 H At 25y 3L 3 0%
KA S -4 Cmax,AUC K ELE AR [70]
TKH 5 - /IN BROBR R0 A5 P9 2 400 B BB B A5 7 [71]
K 5ERE R - JEAR KB Bmeces 1L 7R i 0 40 A AL 8% 37 [72]
WK R % 98 5-HT, F i P2 1 TE /0N Bl AL i A 7 [73]
VIR o - SD F Fil L i B i A5 2 [74]
VKR 5 2R 2 e - Wistar A B i J5# i 45 2 [75]
PP pK Ji 5 MnTBAP - SD K BRI A J57: s A5 7R [76]
A1 BRI BUR AT 5 A £ T34 Z0-1, Occludin, Actin, Claudin-5 6 3k 2 LU 175 5 M < A% i A Y [77]
piNt R RS gyl - SD il 1 1 B e 5 i Ao B 8 A6 Y [78]
4 NG5 W PR SOH A A 25 B 3k B FE AL BBB i i

BBB 7E4EFF i HK A B0 B8 A5 A5 P A 1 R
P (ELTR] A3 BR A 1 25 1 0E AP A S Jii o 5 s 2
Yt Tr i R I MfE . TEMR BBB BEALEOE S AT, g sr B
AT EE A2 PR G AN I T R B R 4R 1 R A A Sh
BBB B RUR AT BY T #F 52 25 ¥ % BBB AR Bl K AR
AT B SR AL o B S 4 AR 19 B R Bmecs
FiIR MY, R IR = AR R A A R B A R A
ARG HRTIL R A 5h BBB BERL, af DL fF 5 A
M RGN RN 2 in T SRR iF I T R

2T PN G B3R T A5 A T AR AR
BBB AA7 AL MR 1 25 Wik A, 45 fL N 5 1936 7 Al
KR AE, BT 55 25 ) ] i 5 BBB 8 52 Wi BBB 19 )
REJE X R GE M IR T (Y S i o = AT 9T A B, AR
Z rp 25 ROCTH YRR v 25 52 07 S il i TR L

P TS 3 OR 37 15 D BE B RCR , B R i IS
{ELo T LAVK R A0 A O 35 288 vp 28 B i o AL~ 2
Py el LAIJTJ% BBB, {2 2 Ho A4 Bt i BBB ik A fiki 41
214 e Ho A 25 W e I 2H 20 b 1 245 0k B, Ay i 9%
T 25 W36 7 SR W 1 K B B 7 16D o

£ b AR SCi i Xk JLAF BBB 7 v 521 BBB
ALY RS, O — B YT A LR R 2y
0T AN I 5T 4R AL 1 A9 S8, O DR 4 BEAR
AF BBB AR #E 25k A BBB A YT A M 50
PR B BB
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