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Development of LC-MS/MS for the Quantitation of Vancomycin in Rabbit Cerebrospinal Fluid and Its
Application in Pharmacokinetic Study of Co-administrated with Borneol

LI Xumei, ZHU Zhengmin, TU Libiao(The Second Hospital of Jiaxing, Jiaxing 314000, China)

ABSTRACT: OBJECTIVE To develop a rapid, highly sensitive and selective performance LC-MS/MS for the determination
of vancomycin in rabbit cerebrospinal fluid. Explore and complete the pharmacokinetic study of vancomycin in rabbits.
METHODS The concentration of vancomycin in the cerebrospinal fluid was observed after intravenous injection of
vancomycin in rabbits and intragastric administration of borneol followed by intravenous injection of vancomycin. Internal
standard method was used in analysis to quantify the vancomycincerebrospinal fluid concentration. DAS software was used to
obtain kinetic parameters such as AUC, Cp., and 7Tj,. RESULTS The inter-day precision of vancomycin in rabbit
cerebrospinal fluid was in the range of 4.7%—6.1%, the intra-day precision was in the range of 1.4%—-7.1% and the accuracy was
in the range of 93.6%—106.0%, respectively. Linear calibration curves for vancomycin was observed at 50-5 000 ng-mL™" with
correlation coefficient » >0.99. The AUC and C,,, values of vancomycin in borneol and vancomycin administrated group were
both significantly higher than that in vancomycin single administrated group. CONCLUSION This method is successfully
applied in the rabbit cerebrospinal fluid concentration determination of vancomycin. Borneol can improve the ability of
vancomycin to penetrate the blood brain barrier.
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Fig. 1
internal standard in rabbit cerebrospinal fluid samples

A-blank cerebrospinal fluid; B —QC sample spiked with 2 000 ng'mL™"
of vancomycin; C-rabbit cerebrospinal fluid sample in 10 min after

Representative chromatograms of vancomycin and

administrated with 20 mg-kg™"
2—tenofovir (IS).

of vancomycin; 1-vancomycin;
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Tab. 1 Precision and accuracy for vancomycinin rabbit CSF(n=5)
S i B i S A ek e
ﬁﬁnji’f’;’ e I n'g_lifff w0 O
1 50.1 50.0 454 48.3 43.8 47.5 95.0 53
50 2 49.5 45.6 53.2 48.7 48.2 47.7 95.4 53 5.1
3 46.8 49.0 52.1 48.5 47.2 46.8 93.6 43
1 160.2 155.7 159.0 162.0 157.3 158.8 105.9 1.4
150 2 140.1 149.6 147.8 144.9 150.0 146.5 97.7 2.5 5.9
3 140.1 162.5 170.8 164.6 150.4 157.7 105.1 7.0
1 1668.4 1637.5 1528.6 15829 1531.7 1589.8 106.0 3.5
1500 2 1445.0 1450.5 1501.6 1362.1 1403.1 1432.4 95.5 33 6.1
3 1411.6 1449.7 1437.2 1555.0 1403.9 1451.5 96.8 3.7
1 4 683.5 4799.3 4761.7 4818.4 4403.5 4693.3 104.3 32
4500 2 4618.1 4316.6 45284 4308.4 4416.6 4437.6 98.6 2.7 4.7
3 42437 4414.7 42713 43594 4203.9 4298.6 95.5 1.8
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Tab. 2  Stability results of vancomycin in rabbit CSF in different conditions(n=5)

2 ﬁﬁ%i?ﬁrg/ W /g mL ! ?i’/ﬂﬁj AT B 22/
ng-mL ng-mL %
150 150.3 159.7 152.5 153.8 164.0 156.1 3.6
FIRNE 6 h 1 500 1566.9 1629.0 1545.9 1466.7 1543.6 1550.5 3.7
4500 4978.4 4867.0 4985.7 48385 42329 4780.5 6.5
150 139.7 165.0 157.8 149.3 167.3 155.8 73
H ﬁ%ﬁjigm 1 500 1428.5 1418.0 1395.4 1502.3 1365.5 1421.9 3.6
4500 41378 41558 4287.6 4266.5 4096.9 4188.9 2.0
150 146.3 163.5 145.4 152.4 166.9 154.9 6.4
b 1500 1636.3 1704.2 1602.1 1674.5 1651.9 1653.8 2.3
4500 4820.7 49929 4864.9 5075.5 4965.1 49438 2.1
150 135.5 148.8 140.5 161.4 156.8 148.6 73
KA A 1 500 15704 1 690.6 1 664.8 1584.6 1 606.8 1623.4 32
4500 4797.7 4877.0 46375 43872 41262 4565.1 6.8

2.4.6 FEFIN O BURPE = KARTE CSF KA ERAGRHA: Bl 20% K& & &

47.5 uL MO 1.5 mL & 0EH, BhFEA A4l 2
W 1025 pL, WHER P 3 min, 5O
12 min(13 200 r-min )&, SE4 AR, WEA
FEFR 475 pL N 1.5 mL B0 T, SN
TR RN EFRUEW 2.5 pL(3,30 F190 pg-mL ™)
WRHE 1 min, FCHI R 55 R AWRE S AN 150,
1500, 4 500 ng-mL™" fRI3EFRES, FIKEE 5 ME
e SRR E S AR, FHlR&KRE
9150, 1500, 4 500 ng-mL™" fIXFIERE Y, &4
WEEPAT 5 e VL BB FEA I 4l 2 1 %
100pL , % € ¥R % 2 min, & O 10 min
(13200 rmin )&, BUEIEW 7 uL #EFE. FIFH3E
JRE b R HERE S S B i AR E L, B 3%
BN ER AN SR E R, 150, 1500,
4500 ng-mL™" 3 MKE QC FF i (1 FE 5 2482, 43531
N 107.0%, 89.7%F1 93.3%. FF& A WIFE il 52 11
K.

3 KEXMAEERAER CSFENHFEITHNEMN
31 A

TEESCT S K AR 12 REENL N 2 4, &
Mo, HATLU ML,

AT HFERA: L 20%/K & & 3.5~
4.0 mL kg™ fEFEVESRREE, DL 75%ZBEREH, 1h
Jo B E K EE T B R (20 mgkg ), Kbk
BT BB T/ 06 S iV (B RL ) LA EX CSF.
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3.5~4.0 mL-kg' B8 UE BF R MR, 4 T UK A
0.7 g'kg ' (T5%LEEHMWES s 1 h J5 BGE ki
S ERQO mg-kg ), HEHKE B HKE
TN o SiE g Vi LA X CSF
3.2 FEECREE

CSF REM 5 NS RTM4 255 5, 10,
20, 40 min, 1, 1.5, 2, 4, 6, 8, 12, 24 h. CSF
FEMRER>S0 pL, T-20 CUKAE P RAEF .
3.3 HdEa

K FH DAS Zjzh 255 t, LAt FE AR Rl &
RBANFSH, ERRI, KR Tt ERGH
4% CSF F B RN AUC Al Coo [ E ST
BT B R (P<0.05), 1445 BARRUK A AT DL
il B RIED BBB WEET. (HE, LML)
T AT BV FTERRZ(CL)EA W& 2R
SHRWE 3. K 2.

R3 TRAGHACSFHAEERERHINF S M (X s,
n=06)

Tab. 3 The pharmacokinetic parameters of vancomycin in
CSF(x £ s, n=6)

B TN ERA KA R ERAERY rtesyP {8
AUCqy/ug'L™"h  585.4+£70.7 749.7+56.1 0.046
AUC(my/pg' L™ "h  660.4+84.2 846.7+88.5 0.043
tin/h 6.66=1.0 6.8+1.3 0.660
CL/L-h™" kg™ 3.2+0.7 3.0£0.7 0.780
Vd/Lkg™ 4224114 36.6+9.7 0.390
Comy/pg- L™ 260.8+33.4 336.7+18.6 0.038
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Fig. 2 Concentration-time curve of vancomycin in CSF of
rabbits
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