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Research Progress in Methods of Improving Blood Brain Barrier Permeability
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Abreact The Blood Brain Barrier (BBB) as a brain barrier system is crucial in protecting the brain and is
essential for maintaining their bathing microenvironment. This makes it difficult to deliver beneficial drugs across the
BBB to treat Central Nervous System (CNS) diseases. Great progress has been made in research efforts in improving
the BBB permeability in recent years, thus providing a lot of help to delivery drug to the targeted brain part and to
treat CNS diseases. This paper discusses the anatomical and functional structures of the BBB and summarizes the
methods and mechanisms of increasing BBB permeability comprehensively. It also elaborates on the physics,
chemistry, biology and nanocarrier aspects to improve drug delivery to the brain, and introduces some specific drug
delivery.

Keywords Blood brain barrier, Drug delivery system to brain, Central nervous system, Diseases

i fi 57 e (BBB) SR AL fi B 2 1) 5 R — o " E B 2 LA PR B 200 T s ) L V5 i 2 2 ) ) i o
BBB A AT ARH AEAT 3 A5 HE NI A, 3 AT BLIZE R PR AT 347 B s P B 2R i o, D i 2 4482
f T — AR AR E MRS X T XA RGE(CNS)R, AR R K IEFERAE(AD) A4 ARJE (PD) A
TRAE, o2 24 ) 2 3oL 1L 57 B 4 RE A BVR T H K 75 18 B 4 BR A 22 S 25 W (T8 42 e K i 37 [ e 5 i
BBB ) CNS 4170, W FAA JE#H BBB AW Ia BAR O A AW T 2552 2. 5 BBB
2 A LS TR S REAS A, D\ — LB 5 ) 2 BRI 2 BIGORBOR IR, 753
AW NATRIL . ASCR 8 BBB (45451 %735 BBB HIJ7 ik AT Ut ESF HEAT 41, DN Ja KBy
EHIR IS %

1 BBB By & I F1Z5#4
19 205, Y% 5 Paul Bhrlich 7E—ANS23ed R BL T BBB. Ath & B0 24004 2 ik 50 k- A2 40k 74

HWeE 4, #IE, E-mail: hequanguo@126.com
2014-11-05 Yk, 2015-01-12 3%



http://www.hxtb.org fh22iEd 2015 4 55 78 & w2015010

(RS, AR A 28 B A e 6, MESHIN A BRI A B g e IR, AURE I G A48 o 4t i 34
WS e thsi. & T4 R, ABR2EE Edwin Goldmann K 5[4 B E NG BE, XIS i 40 il e
T, (ER BRI AN E o el 2 XA, BB R P A SR A SR — 2 . B
R T BB T B 2E i A g, X E R BERR-BBB A # & . BBB JE M- IfL-Fii 5 i
FURG - 3 FbBERE A ARD), B TER, R AV PO A st sy s, Hasm e 1,
PN 2 B B4 LA N B 41 i (Endothelial cells, ECs) A 2 8] 1'% % 3% 42 (Tight junctions, TJs), H [a] Jy & A
ARG, SN2 N R R ARG AN L )57, Herh ECs 20 [a] 5% %% 3 /& BBB [113E A 4544, BBB
KRR goE T e R IhaE™ 7, TIs & BBB WIS AISERE, S BAGHAER MR MR AL .
TIs R HESIEE A . M5 RT A B 28 s F 3t R4 a. B aE B B FE I & 2 H (Occludin) . ]
£ 8 H (Claudin) F1IE R F B 731 (Junctional adhesive molecule, JAM) 3 Fi 5 & 1. UFICEEAH
380, BIG&/NAEE ZO-1. Z0-2 M1 ZO-3. REHEHMERL 5517705 BBB WIjRe & VK. —
SL 2ok FRALER T LLRZ IR TJs R AL, MMM BBB BB &k,

ECs [HJfs [ _EBAFAE P-FEEE ARG (P-gp), B — TR T = BEIR IR 1 (ATP) %3z 1 B IR BE 2
OV, P2 (9 7E ATP IOMEFT R, M B30k P M P 38 B AN, DLBRAR M P9 25096 1 o TR ECs
J T 1Y) P-gp 21K B2 MY 400~500 £i%, SR iE M . P-gp B m#IA 2 M8 2 241 24 ¥ (multiple drug
resistance, MDR)[JEE B2 —, WRVFZEIRMEZYIME LN CNS RKIERITER M EERKZ —.
P-FE & AR TR A BN R T 248, Bk, AT P-H AR A BB ST R R N o A 2K
() P-HE £ A 0wl 4] PR 25N, T R R MDR . thAh, AT SR G P-
WA EE N AR AR IR, e P-RE s B OVE R BLE, 2 r R¥EHAEH . BBB H &Il A7
EZFEEIR . R ENRNEIZ RS . BAANRT RS FHuEE, HESFERNFYR, &
AT DU Py R 40 b R s ARE BBB. (Kt BBB MY B A R S5 I8 B — N IhRE T S IS5 04

Basal lamina /
Interneuron
e

Endothelial
cell

1 MBFRRESER
Fig.1 Schematic representation of the structure of BBB **!
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Tab.1 Different methods investigated to get around the BBB to deliver drugs to the brain '}
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Fig.2 Schematic of ultrasound temporarily disrupts the BBB 17}
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Tab.2 Reported effects of different parameters on BBB disruption via FUS and microbubbles!'"!
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Fig.3 Illustration of the prodrug approach **!
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Fig.4 The fluorescent intensity of NP-C6 and NP-C6 joined with borneol (0.1 mg/ml) in vitro in 15 min *!
(a): NP-C6, (b): NP-C6 with borneol
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Fig.5 lllustration of increasing the cerebral concentration of y-secretase inhibitors by CDS'
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Fig.6 Outline of a program for developing BBB drug targeting strategies by biology methods 1**!

i B A L5 P R At AR AR 2 R YRR, R CMT nl RS AE b Z /N 8 321 R
9401 failtn, A &THEEEA GLUTI BE#EE % & A Hofh CopEY, SRS Hik LAT1 AT 58 K/ b itk
RER, B LEERAN L M ERE, ZE%; HE FRERSEATTHIERAEER, WHE
R S5HERR; — URIRIZEA MCT1 W HHZ AR L. B2k, W28, DL — o iR 2 A i eT s 1%
HIZHAR CNT2 ] 552 W 1% 7 N — e A% W JRAZ o LRG3 (1078 290 53 T LS B CMT il
BBB #EAMGZHZR, DIZ4ERE CNS IEH ThRE, Bk, #H24WReit ROz R4 is 8k ey, #sinr
PAE 8 R —FE LA R 7 SAs N a0, 1828 2 ELRCRT A 241 72 i 2 E(L-DOPA) . % [k (R
SRR A B i BBB, ANGeH TEIT M4 ARM, 81, L-DOPA {4 BBB I L B F: RIS H /K LAT1
MEYD, ReflBh LAT1 NS EMARE R MNP, — B #id BBB, L-DOPA 1 1E 75 iR & ik
FR ISR B AR F T BRI R 2 U, A FRECRAR T 2 BRI 2, R BIPTIRSARW T 238 bift
7|22 (melphalan) PO 25400 255 T (gabapentin). AILAIFA 5th 77 L& 55 (baclofen)fE N L R A FER s
AR, fE LA SR MR IE N -

N-glye.

ATP ATP e

7 PHEEABASEMRERY
Fig.7 Schematic of the transmembrane structural organization of human P-glycoprotein (1280 amino acids long) 1
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Fig.8 Structure model of nanoparticles delivery system across BBB '/
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Fig.9 Schematic diagram of immunoliposomes *!
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