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Effect of borneol on puerarin through in vitro blood-brain barrier
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Abstract: Objective To investigate the effect of borneol on puerarin through in vitro blood-brain barrier (BBB) model and to discuss
the main pathway of borneol to promote the opening of BBB. Methods MTT assay was conducted to investigate the toxic effects of
borneol and puerarin with different concentration on the cells and to screen the concentration of tested drug. /n vitro model of BBB was
used to observe the effect of borneol on the opening of tight junction and the effect of borneol on puerarin through BBB. Results The
experimental drug concentration of borneol and puerarin was both 50 pmol/L by MTT experiment. There was no significant change in
transepithelial electrical resistance (TEER) before administration and 24 h after administration, and the permeation rate of puerarin
group and borneol + puerarin group were (59.96 + 5.90)% and (106.80 £ 2.73)%, respectively, with significant difference between two
groups. Conclusion Borneol combined with puerarin can promote its permeation rate to a certain extent, but its mechanism needs to
be further explored by cell-related tight junction proteins level and adenosine receptor signaling pathway.
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BIGFRMNIETR, R, FraiMrERs M K
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0.005. 0.05. 0.5+ 5. 50. 500 pmol/L F{I¥KH FlE

MRV, Hd DMSO A7 40<0.1%. BB 24
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Fig.2 Effect of borneol on viability of bEnd.3 cells (X %5, n=3)
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Fig. 3 Effect of puerarin on viability of bEnd.3 cells (X Ls,
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5 IEER/(Q-cmz)

25 YT AE R
oyl 136.3%+10.6 129.3+11.6
T 142.3+10.4 131.3£10.0
KA 141.6+ 7.6 1333+ 3.8
HRE 134.6+13.3 12434+ 7.1
K+ BRE 134.0+ 9.6 137.0+11.5

4 g

BBB & 470 P e Fe e 1) B A R R, 2
AR RS, EERN R R4
e 4 L R I T )20 ot 24 i DL R A P o
b I P B 4 BBB H - ERLE R SEAE, 7R
S, YiFF BBB et AAEEE . ZHNEM
MR o, dHi B R, = N
P R 4 S T 1% 7 LT 2 BBB FRIAURERFALE
[KItE, R4 BBB AL A% 0 A8 15 TR I AWML A B
YR, AT LIS R ST PN R 2 A R R 5 SR AR A A A
11 BBB Skt 71 259 i 3% 1168,

AT R F A R 2 i R R 0 R AR Y R AT AR A
Bl BBB, %M A A E P 5 T
%, H& 7T BBB HISEAGHE, &M T
K RGEZY)E BBB e I, R, K



L)

Chinese Traditional and Herbal Drugs

Fa8E F 16 201748 H « 3411 ¢

Fi v EARE N T B A N FHAE 24 h XS BBB

B ERITOA B . (HEMRR PN S

VKPR FBCA R AR, SRR 0 BBB iEid %

A RFMFESR, KUK I BBB, et Aty

%t BBB, W ggeild HAli@ 2 s #5200 BBB 4

TRECIZ PRI THRE SN « UK REBE IS P WEEE A

(P-gp) FEMEN, B F 2 P-gp RN, BN

M SEMRERTIE BBB X, EfHEE— LT, 1

4 R S TR RS ) S ae - I A3 85 SR A — 3, W)

5 R A IR DG B OE B R ZO-1. Occludin,

Claudin-5. Claudin-3 FIFRIEACTRAFREIR — 225701,

(7 N PR JH R 32 A 308 o A SR R B IE R R B Y

SO, BRI E I R Uk T

T AR AL o
WARBHAHX T RELZELEOR A

(hydroxysafflor yellow A, HSYA) 545 R EIR,

UK AT LA 3 HYSA 1) BBB iEid %, {HAHLL

O ERRMAEESS. WARE S —FKAEE

AR5, T HSYA J& £LA6 245 B D) 38 A ROk

PEAAL, KRS 2 FiAS[RI 250 B2 AT B H

K75, PR FR i — 0 7 B 0K o R i 1 24

YIRS B E IR 5 H 25 . BB

RN SERI RIS, UK AR A 254 7F4 BBB

L2 R A S TR A A

SE R

[1]  Weissa N, Millera F, Cazaubon S. The blood-brain barrier
in brain homeostasis and neurological diseases [J].
Biochim Biophys Acta, 2009, 1788(4): 842-857.

2] HEw, KRE, FEEE, & oKR (b E i
BRBRSEIGHTTT (1], MR BT % &, 2007,
6(3): 244-246.

B]1 FE&LH, B/AE, EkEE, & UK I DL E R AR
BHERMTI [J]. PEZZARE, 2002, 37(4): 275-277.

[4] BRI, AW, 57 EITE I PG MO 2R
J BT A M K G T -4 FITE I FE R[], DR PB4 5 0%
&, 2008, 17(12): 1783-1786.

[5] #/bak, skiGesR, ok, FifsA B IRAEL #1575 7
FER AN S 2 R (0], A I BR B 24 27 2 A
2016(9): 727-731.

[6] Biegel D, Spencer D D, Pachter J S. Isolation and culture
of human brain microvessel endothelial cells for the study
of blood-brain barrier properties in vitro [I]. Brain Res,
1995, 692(18): 183-189.

[7]1 Eddy E P, Maleef B E, Hart T K, ef al. In vitro models to
predict blood-brain barrier permeability [J]. Advanced

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

Drug Del Rev, 1997, 23(1/3): 185-198.

Helmut F, Hans-Joachim G, Carsten T. Beuckman primary
cultures of brain microvessel endothelial cells: A valid
and flexible model to study drug transport through the
blood-brain barrier in vitro [J]. Brain Res, 2000, 5(3):
248-256.

WoBE, MU, SRR, S UK BE R AR AL SRR AR
ML [0]. AERRSE R B4R, 2004, 36(4):
435-438.

Watanabe T, Dohgu S, Takata F, et al. Paracellular barrier
and tight junction protein expression in the immortalized
brain endothelial cell lines bEND.3, bEND.5, and mouse
brain endothelial cell 4 [J]. Bio Pharm Bull, 2013, 36(3):
492-495.

T 75, 7 K, 2 8, 5 KA/ Bend.3 4
PRI I A R A B A B bR [0, oh B 5400
Bk, 2010, 12(6): 474-478.

Wu C, Liao Q F, Yao M C, et al. Effect of natural borneol
on the pharmacokinetics and distribution of nimodipine in
mice [J]. Eur J Drug Metab Ph, 2014, 39(1): 17-24.

Luo C F, Yuan M, Chen M S, et al. Pharmacokinetics
tissue distribution and relative bioavailability of puerarin
solidlipid nanoparticles following oral administration [J].
Int J Pharm, 2011, 410(1/2): 138-144.

R T IEITE LUK B ATE R NG A RS
oy M BEREFERIWET (D). Kb: RIS, 2010.

5, FRFHEEEE, [mRAL 2. vk KA BRI
AET R A BRI GEEASLIGHT T ()], E,
2011, 42(4): 734-737.

Papadopoulos D, Scheiner-Bobis G. Dehydroepiandrosterone
sulfate augments blood-brain barrier and tight junction
protein expression in brain endothelial cells [J]. BBA-Mol
Cell Res, 2017, 1864(8): 1382-1392.

O, 7t K BEK, L IEGENARERELZ
5 3 (0 A A1 AL fi 57 A 2 308 375 1 8 v DR A4 R
WL [J]. 2224 &, 2007, 30(5): 594-596.

2B, Y G K S ARRE 2N RSN L
106 J B R R 5 A A S B LRI AT 7] o ARRE
#E, 2006, 86(27): 1924-1926.

BRI YE, B, Ao, S5 IR AR S L bR b s
FEYER LR (0] WIRfH &SRR &, 2013, 10(4):
248-250.

Carman A J, Mills J H, Krenz A, et al. Adenosine receptor
signaling modulates permeability of the blood-brain
barrier [J]. J Neurosci, 2011, 31(37): 13272-13280.

Mills J H, Alabanza L, Weksler B B, et al. Human brain
endothelial cells are responsive to adenosine receptor
activation [J]. Purinerg Signal, 2011, 7(2): 265-273.



