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Effect of Angelica dahurica coumarins on the transport behavior of
puerarin across blood-brain barrier in vitro and in vivo

TA Wen-jing, SONG Ji-hong, HAN Cheng-kun, WANG Jian-xiang, YANG Wen-xue, LU Wen"

(School of Pharmacy, Health Science Center, Xi'an Jiaotong University, Xi'an 710061, China)

Abstract: A BBB co-culture cell model consisting of rat brain microvascular endothelial cells (BMEC) and
astrocytes (AS) was established to study the effect of Angelica dahurica coumarins on the transport behavior of
puerarin across blood-brain barrier (BBB) in vitro and in vivo. The barrier function of this model was evaluated by
measuring the transendothelial resistance, phenol red permeability and BBB related protein expression. The per-
meability assay and western blot methods were performed to study the effects of Angelica dahurica coumarins on
the BBB permeability and the expression of BBB related protein. The animal experiment protocols in this study
were approved by the Animal Ethics Committee of Xi'an Jiaotong University (Animal Ethics No.: 2021-1329). The
results showed that the established BMEC/AS co-culture model could be used to evaluate drug transport across
BBB in vitro. After combined with Angelica dahurica coumarins, the transport capacity of puerarin was significant-
ly increased in vitro and in vivo. Additionally, Angelica dahurica coumarins enhanced BBB permeability and inhib-
ited the protein expression of P-glycoprotein (P-gp), zonula occludens-1 (ZO-1) and occludin. Angelica dahurica
coumarins might increase BBB permeability by inhibiting the expression of P-gp and tight junction protein, there-
by increasing the content of puerarin in brain tissue.
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&, 2R R G AR BT R SR 52, Image) S AF3EAT IR %
GUiT I S AR X K P -

HEES R REAZRHREIHE SH L
RS AR S NBEURA  BBECHRR O 5 mg-mL!
M ETER SR BRETE R E G, 05 & T 37 °CK
R 2% 4R % 120 min, 70 °C/KI5 KB, 3 000 r-min’
261 R B0 10 min, OB 13E, ¥ TIEF, BIE AEE
5 AR RR AT EH 2 A -

ERZESRIEFTTER P BAEBMEC/AS 155
A FREEE ¥ TEER A #] 150 Q-cm’ ) BMEC/AS
LR IR A3 O 5 21, KUk A YA E BTN 0.5 mL
WPE N 50 pmol- L [ KK AT 8 & (A 157 5 &K  RKAT
FIH YA A TEE R B HBSS i, N 44
2520, L HBSS A Xt 4L; 0o 1.0 mL HBSS.
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HPLC M 5E « BNAH N HEE (A) FI7K (B), B B e it :
0~15 min (25% A), 15~25 min (25%~90% A), 25~
35 min (90%~25% A), i 1 mL-min”, ¥ 25 °C, ¥
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Figure 1 Experimental workflow of the isolation of rat brain microvascular endothelial cells
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i 2 B 41 o 5 %5 HL 52 %, A v BBB R AT AT 4
K975 7 X TEER (H 2L ZE 18 FRFa %, 8 K, HFH
S NRE. ehh, SR TEER fH7E 6~7 K &
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Figure 2 The culture of rat brain microvascular endothelial cells (BMEC) and rat astrocyte (AS). A: Phase contrast image of BMEC;

B: Phase contrast image of AS
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Figure 3 Schematics and characterization of the blood-brain barrier (BBB) mono culture and co culture models. A: Schematic illustration

of BBB models and immunofluorescence staining of BMEC and AS on BBB models; B: TEER values of the BBB mono culture and co

culture models (x + s, n = 3. "P < 0.05 vs mono culture model); C: Permeability assay of phenol red in mono culture and co culture models

(x+s,n=3."P<0.05 vs mono culture model); D: Western blot strips and relative gray values of BBB related proteins in BBB models

(x+s,n=3."P<0.05). ZO-1: Zonula occludens-1; P-gp: P-glycoprotein
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MAFET N AR ek, B EEE N Z0-1.
claudin-5. occludin'” P & #% iz F& H P-gp # & 17 £ T
BMEC 1) B A B A H (0 3 228 1 5T, R 4E 45 i
NI AR e BT AR B R X, R 5 T R
JZ AR AR e B IR A AL i ZO-1 . occludin. claudin-5 PL %
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