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Effects of borneol and ursodesoxycholic acid on corneal permeability of baicalin
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Abstract: Objective To investigate the effects of borneol and ursodesoxycholic acid on the corneal permeability of baicalin in vitro,
and to discuss their application in ocular preparation. Methods The effects of borneol and ursodesoxycholic acid with different
concentration on the corneal permeability of baicalin were investigated in vitro using the isolated corneal penetration technology.
Results Borneol (0.2 mg/mL) could significantly increase the apparent permeability (P,,,) of baicalin in 1.36-fold compared with
the control group (P < 0.05). Borneol (0.3, 0.4, 0.5, and 0.7 mg/mL) could increase the P,, of baicalin in 1.35-, 1.43-, 1.51-, and
3.47-folds, respectively, and ursodesoxycholic acid (0.2, 0.3, 0.4, 0.5, and 0.7 mg/mL) could significantly increase the P,, of baicalin
in 1.19-, 2.25-, 1.24-, 0.35-, and 0.68-folds, respectively compared with the control group (P < 0.01). Conclusion Borneol and
ursodesoxycholic acid (0.2, 0.3, 0.4, 0.5, and 0.7 mg/mL) could significantly increase the P,,, of baicalin without stimulation on
rabbit cornea.

Key words: borneol; ursodesoxycholic acid; corneal permeability; baicalin; in vitro corneal penetration technology

FABOSSNETE ) R DR AR, RIS R4S WSS BRI . A IR A BT T
g5, WMTABEEREENARZE, GWEMRAE UK SRR IR b2y, e HlR b
BAG, R 250 i) B M Uer kIR RN A bl ARSI LA A R 2y, SR AT {4
AN E . WA RAZMABMEN, BIEE MBSEEEOR, BTk BB EANHIR T S5 M

FSBHA: 2012-05-17

EEWE: HEARFEESEBIE (81001645); HEM LEFRIZEESE (20090460701); KFET HARFIEEELINH (12JCYBIC18700)
TR BIERT (1985—), 2o, W-LAFTUAE, 2N HEREHIFINHTIT. Tel: (022)59596170 13612011296  E-mail: zhaohainan86@163.com
*BEEE AR Tel: (022)59596170  E-mail: lonerliuzd@163.com

2% B s TE] . 2012-11-17 2% i bk : - http://www.cnki.net/kems/detail/12.1108.R.20121117.1454.004.html



+154 - ¢ %% Chinese Traditional and Herbal Drugs 38 44 % 25231 201341 A

I I R, UK. A8 2L AUIHRR I/ F AL
TRIEATHRF, DT A AR 2k 35 B IR AR i ) R K
A AR 2 5 A B IR AR e, WG
(IR AR B I I T SR I

1 UESHH

TK—20B B43% 2 4§50 R Franz § i
it C B YR R AR A D, Milli—Q 4K
A4 (Millipore, F£[H), AX205 H TR (Hit:
Mettle Toledo 23D, SPD—10Avp &t S0 A 4,
4 (HPLC, HZA Shimadzu), AT—130 #:im4H
(CRIEFI AR A R AT] D)o A B
(P2 iR E T 7R, b5 110715-201016),
ST IEORL 2 (R 50>90% ) VKT CREEH B
AR A IR A F]D, AEFAAIHIR (R R RIEE
AR IR A, B 4>98%), HARR A
IrHrati.

KA, MEREHH, R 2.0~2.5kg, Mt
YA AR S IR AL, SAKIES: SLXK
(3)2010-0004 o AH AT FUE FE Zh 9 S 56 Ji W BEAT
AT BN RAE P = 25 K= B S I SCRE, S0
AR RS B R PR 25 K sh AR BEZS T2 1)
VNI
2 FHEEER
2.1 RWEE

ARSI B F 25 8 4 0803k (1) Franz 37 08 g,
B H AN E N RS R B A K, AR T
B4 0.5 mL, MG ARN 4.5 mL, W48 0.4
cm, A3 EOEALA 0.50 cm’.

22 HRBRERIECH
221 WAIMIES EEHILPABTK, s T
pH 6.5 MIBEIR L 22 (PBS). 7E pH 6.5 [t PBS
FH R 1A 55 T 3 A AR A A RS Tok B AR A M R R T
TR <R AR

BTSSR IEA AW, DRI AR P v
Boe e THV, A i TR P T 9 R P RS MR A G AR AT
GBR W2 — i A= BV, SLRE (AT B A ik 6 b,
DAL S 7 A A0 9 62375 e 338 v 22 SR s o, (R
GBR ¥ 08P, B 5 AR L P AR e, BRI
AT, WAk B S AR BIIREE AT AR A iy
1) pH 6.5 [1) PBS 1 h A4 &M i l5d o i 0 -

KR REXRAIHRIIHMERE TIK, G T LR,
MR 5% pH 6.5 [1) PBS K5 v i .

222 THEWEMBCH] R AP AT 0.01 g,

A 0.5 mL JoK O, B EMA 9.5 mL #r
BCHI pH 6.5 (1) PBS, 33351 5% L1 pH 6.5
(1) PBS, Ak 2% (0 A
223 VKA. BELEHIR (0.2~0.7 mg/mL) ¥
IECH] A BOE VK A8 LA AN 0.01 g 3
AT 0.5 mL Jo/K SEEH, A 58 A iR I
9.5 mL HrCi#ilf pH 6.5 ] PBS H, £33 A
[ IR P VK -3 5T 5% S pH 6.5 1) PBS
FIRE LA NHIR- 15 51T 5% L E pH 6.5 [1) PBS.
2.3 BAAREIDRE

W R R HGER KR B, 45 20 min
PN B AR, BRADUBE, MR, RS2
R BBE 2RI/ B AE Franz §7 it
kgt A 2 o), Af b R i g ks i, 7R
Falioit S i A CHH B I TY pH 6.5 1) PBS 4.5 mL, 7E
PEEE b AN [F) 5T B R BE IR OK - 35T 5% LI
pH 6.5 [1] PBS A8 L HIR- 3 21 5% L% pH 6.5
(1) PBS 0.5 mL. %85 T3 9 Hak g act, sk
T4 6mm, JEEEHIE 3711 C, HEfsHE
(200125) r/min. WK FFEH5, 73 77E 40, 80+ 120
160+ 200+ 240 min" Uit P HUEE 4.5 mL,  [F I
AN FEEARFR AR B 1K PBS, FEARZE 0.45 um fFLUE
g 5, FH HPLC ¥ 5
24 FEE

ZRUENRE (0, WHARMR,

n-l1

0,=VC,HV Y. C

i=1

C, 4 ¢ ZPIIINSE TR (mg/mL), C; 4 ¢ IRTZ54)
(9 5 JRRHRTE (mg/mL), VBB ARAR (mL)

TNIBIE R (Papr c/s) 58 LN Popy=AQ /
(3 600AICo )™, Horh 4 A O TR (0.50 cm®,
AQ/At ] B RS I - I 1) il 2R AR A 20 I R
K15

RARE Uy THAR Jg= CoPup i,

Popp S Jss BILL ¢ BEB AT SRV 2253 HT
25 MAEKEERNE

FBKAE CHD SRARSMPAN P 5 % 41 2R
WM T EAR bR, ASERE DOk 2 82 1B 7000 #
M o KA MRS 5 B 85 T4 B/ o e i) £ X
BERRE B, A0 my: 60 C T4 16 h 5 FFRFRE
Fik, 0K mee HIEAR H=(my—my)/my "5
2.6 EZHHINE

2.6.1 (A4 (4344 Diamond Dikma ODS-



¢ %% Chinese Traditional and Herbal Drugs

F44% F28 2013F1 8 *155 -

Cig¥F (200 mmX 4.6 mm, 5 pm); BN K FH -
0.05% R KV (60 & 40); AFRMLE 1.0 mL/min;
KK 280 nm; HEFEE 20 pLs AR 30 °Co
2,62 LEMEELE HOT E AR Y S 2
WY 5% LI pH 6.5 1¥] PBS J1 A = 30BAH th 1%
e, dsk R E, LK 1, A ) 2
YsE o4

2,63 ZMERRFHE MEIH —RINTEKE N
0.022~1.76 pg/mL [RIBCA- 0 B, 2EFE 20
pl, SR ZREE ST REIRE (O
UM (4D MZERARR 4=69 016 C—
880.51, =1.000 0, Z& 54 0.022~1.76 pg/mL,
AT S R R I AR M O R R AF

2.6.4 HELEFEEE PR 0.055. 0.22. 0.88 pg/mL 3
Tofo o0 B A JEE TR0 RSV 1 d WEERIIE 5 IR, i

t/ min
TERAEAEY A) NEETHABRALY B) 8
HPLC &iZ[E

Fig.1 HPLC chromatograms of substances dissolved

1

from isolated blank cornea (A) and substances

dissolved from cornea with baicalin (B)
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Table 1 Effects of borneol and ursodesoxycholic acid on permeation parameters of baicalin in isolated cornea (; +s5,n=3)

41 S dprp i R PoppX10°/ (cms™) JX10° / (ngs -em™?)
PaplcE 0,=77.847 t+37.336 0.983 2 6.95+0.28 7.02+0.28
VKM 0.2 mgrmL™! 0,=32.256 +48.035 0.972 7 16.43+5.08" 16.59+5.13"
0.3 mgrmL™’ 0,=32.989 t+41.245 0.9779 16.30+3.40" 15.46+3.43"
0.4 mg:mL™ 0,=21.635 t+43.650 0.9799 16.87+0.76" 17.0440.76"
0.5 mgrmL™ 0,=30.491 t+45.446 0.976 7 17.45+1.58" 17.61+1.59"
0.7 mgrmL ™ 0,=17.433 t+47.868 0.984 0 31.064+2.33" 31374236
REZAHRE 0.2 mgmL ™' 0,=35.057 t+45.435 0.980 6 15.23+£1.35" 15.38+1.36"
0.3 mgrmL™’ 0,=23.934 t+43.856 0.9812 22.55+3.40" 22.78+3.44"
0.4 mg:mL™! 0,=34.042 t+39.598 0.9752 15.60+1.33" 15.75+1.34"
0.5 mgrmL™" 0,=57.741 t+26.741 0.993 0 9.37+0.42" 9.46+0.43"
0.7 mgrmL™! 0,=46.503 t+39.263 0.984 4 11.6440.12" 11.76+0.12"

Lxt gl "P<0.05 TP<0.01
"P<0.05 “P<0.01 vs control group
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F*2 KRMEEEFBEM H HFN (X L5, n=3)
Table 2 Effects of borneol and ursodesoxycholic acid

on H of cornea (X *s, n=3)

A | H/%
payices| 78.43+1.78
KA 0.2 mgrmL™! 80.00+1.87

0.3 mgrmL™’ 80.01+0.78
0.4 mg:mL™" 79.87+1.49
0.5 mg:mL™" 78.15+1.65
0.7 mgrmL™" 80.99+1.14
AELSHRE 0.2 mgmL ™ 77.3740.64
0.3 mgmL™ 77.544+1.67
0.4 mg:mL™ 78.28+2.52
0.5 mgrmL™ 80.23+1.27
0.7 mgrmL ™ 77.46+1.08
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Fig. 2 Effects of borneol and ursodesoxycholic acid

on permeability of baicalin in isolated cornea
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