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Effects of borneol on the pharmacokinetics of vinpocetine in rats
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Abstract: Vinpocetine (VP) has been widely used to treat cerebrovascular disorders and nerve injury. Borneol
(BN), as an important traditional Chinese medicine, is commonly used to promote the absorption and distribution
of central nervous system drugs. In this work, a LC-MS/MS method was developed to determine the level of VP
in rat plasma and tissues, and to evaluate the effect of co-administration of BN with VP by oral gavage on the
absorption and tissue distribution of VP in rats. Rats were divided into VP (10 mg-kg™), VP (10 mg-kg*) + BN
(75 mg-kg?) and VP (10 mg-kg™) + BN (150 mg-kg™) groups for pharmacokinetic study, and divided into VP
(10 mg-kg™) and VP (10 mg-kg?) + BN (150 mg-kg™) groups for tissue distribution study. The animal experiment
was approved by Ethics Committee of Hubei University, and complied with the guideline for caring and using of
laboratory animals. Compared to VP group, the AUC,_,, MRT,_, and t,,, of VP + BN (150 mg-kg™) group increased
significantly, by 1.98-, 1.22- and 1.42-fold respectively, and the exposure in plasma, liver, kidney and brain
increased by 2-, 1.5-, 1.5- and 1.3-fold respectively. The pharmacokinetic results suggested that co-administration
of BN with VP is beneficial for overcoming the undesirable pharmacokinetic characteristics of VP, such as short
residence time, low oral bioavailability and brain exposure in clinical usage.
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Figure 1  The chemical structures of A (vinpocetine, VP), B

(borneol, BN) and C (phenacetin, IS)
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Table 1
plasma and tissue homogenate

Regression equation, linear range and LLOQ of VP in

Tissue Regression equation R? Linear raﬁge LLOQ,
/ng-mL*  /ng-mL*
Plasma Y =0.007 5X+0.016 5 0.999 8 4-1024 4
Brain Y =0.007 4X+0.0379  0.997 3 5-500 5
Liver Y =0.008 4X+0.2395 0.998 0 5-1 600 5
Kidney Y =0.009 4X+0.1893 0.9915 5-800 5
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Figure 2 Typical total ions chromatograms of VVP. A: Blank rat plasma, B: Blank rat plasma spiked with VP and IS, C: Rat plasma collected
at 1.5 h after administrated i.g. VP+BN (150 mg-kg™) and spiked with IS. 1: VP; 2: IS
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Table 2 Pharmacokinetic parameters of VP. n = 6, x  s. “P<0.05, “P<0.01 vs VP

Administration group

Parameter
VP (10 mg-kg™)

VP (10 mg-kg*) + BN (75 mg-kg?)

VP (10 mg-kg*) + BN (150 mg-kg?)

AUC, /ug-h-L* 1214.4 + 3356
AUC,, /ug-h-L? 1220.2 +328.0
MRT,, /h 43+09
MRT,_, /h 45+12
typ, I 26+18
tow /D 0.75 + 0.25
Coax /Hg L™ 422.0 +192.0

1528.2+442.7
1561.2 +439.5
4505
52+07
43+20
0.85+05
382.9+74.3

2377.1+4353"
2413.8+448.9"
51+04
55+0.9
37+£13
0.60+0.3
470.3 £ 66.7
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b, VP 5555 & BN & F J5, VP 7E MK A & 2 23 b 1)

Table 3 Plasma and tissue exposure in VP group (a) and VP+BN
(150 mg-kg*) group (b). n = 5. *ng-h-mL"*

AUC,, ,,,,/ng-h-g*  Ratio AUC,.. ,,,,/ng-h-g* Ratio
Sample a b bla a b bla
Plasma* 1105.9 22059 20 1102.7 20515 1.9
Brain 28338 3651.4 1.3 2719.1 3195.2 1.2
Liver 118535 17816.2 15 11128.0 15055.7 14
Kidney 6170.4 9225.1 1.5 5800.8 7824.5 1.3
A a0,
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g
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Figure 3 Mean concentration-time curves of VP in rat. A: Plasma; B: Brain; C: Liver; D: Kidney
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