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+0.004% Z TR, RHMBATE, A0.2ml/mn 9 RERFHFERN, R UEFTRORZE AKERRT RIS

Bk R R T 87% ;I MBI EF 24T 10% ; ZEE EH A 10~2 000 ng/ml; 7 & & TR % 10 ng/mlL. 4485 4
EHHRTHFREUENABERE P RT 0997, AEFRA ARXBEALARAEHF SR, B . B KEL4EHEGE
HHERMNERZR TATEHEL PR ENL,
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Determination of phenobarbital in rat hibpocampus by LC-MS
YANG Zhi-hong, LIU Xiao-dong, XIE Lin, LIANG Yan, YANG Hui-wen
( Center of Drug Metabolism and Pharmacokinetics, China Pharmaceutical University, Nawnging 210009, China )

Abstract Aim:To develop a sensitive and specific LC-MS method for the quantitative analysis of phenobarbital (PB)
in rat hippocampus. Methods : PB was extracted from rat hippocampus by the mixed solvents of ether and cyclohexane
after theophylline was added as internal standard. After evaporation, the residual was reconstituted with methanol and
centrifuged. The upper aliquot was used for injection onto HPLC system. The chromatographic analyses were performed
on a by Shim-pack ODS Cig column (150 mm * 2.0 mm ID, 5.0 pm) with the mobile phase which was operated in the
gradient mode using mobile phase A (methanol-0.03% formic acid-0.004 % triethylamine ) and mobile phase B
(methanol ) at a flow rat of 0.2 ml/min. Detection was carried out on an electrospray ionization ( ESI) mass
spectrometer; operated in selected ion monitoring (SIM) and negative-ionization mode of target ion m/ z 231 for PB
and m/ 2179 for the theophylline. Results: Under this analytic setting, there was good resolution between PB and IS.
The calibration curve was linear in the range of 10~2000 ng/mlL with »>0.99 and the limit of quantitation of 10 ng/
ml. The recoveries of the analytes were more than 87 %, and both intra-batch and inter-batch RSD were less than
10% . In addition, freeze-thaw stability, matrix effect, and quality control were with acceptable data. Conclusion: A
sensitive, reliable and accurate method suitable for the quantitation of PB in rat hippocampus has been established.
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TR, K2 60 % WU AR IR 13800, T8 5 0
7 3R B9 70 % ~ 80 % , 8 T T BIF 5T UE S
WO ZEB B I A F CAL X, BT LU S X g
I7 259 B B R EL AR B B A 5 WU 2 8 AR TR B
EYIMAM X, AL HREEREFL T PB K
R 2 IX o A 48 O O, LB E— 2B %) PB 7 1
X R R ML HL R T o, a4
YIRE L P PB O B 7 1A T AR A i vk L,
B ARAG MR BE 721 pe/ml A2 A7, B B i o & 1A
BN (K RY 50 mg), 259 Wk BE B Ak,
HPLC A EEW Bl 2 Bk, RE A Kanazawa.
Goulle 21561 5% Al LC-APCI-MS, GC-MS Il & PB
TE M 2 5k K b & &, B R DR A LC-ESI-MS
M52 ¥ 5 X Hh PB & & B9 SCHEkRGE .

1 El#H

1.1 & %

B LC-MS 2010A 755 R0 AR 3% - o 35 8 A4
SCL-10Avp & S5 i 4%, LC-10ADvp %%, DGU-14AM 7£
LEZ AN, SIL-HIe 18R A 3h7EFE 48, CTO-10Aw
FEVRAR, BT S5 B Tk 1B DU AR AT R G AG
K LC-MS solution 2.04 3% T 1€ 35 ; Millipore Milli-Q
Gradient A10 #8 4fi 7K £%; Sigma T21 & # & L #1;
Thermo Savant SPD1010 B 25 8.0 W4 56
1.2 #H&5KA

IR L R A (P L2 AR R R E )
AR . 28 B bm o & (I 24 o AR A E T )
F B (Fisher 22 A, &35 40) ; Hoa il 7 14 24 & 4
M, S8 F 7K B Ak

2 HAEEER

2.1 oM EH

2.1.1 &# &4 A3EH N Shim-pack ODS Cgg
(5.0 pm, 150 mm % 2.0 mm ID, & B2 ), H &
40 °C R B EE BRI O X i sh A A M3 0.03% H
M5 0.004% = LR BB LK, W sh Al B 8 H EE
P K 0.2 ml/min, #EERBBEFWMTF.0~4.0
min, B:10% ~ 90% ;4.0 ~4.5 min, B: 90% ;4.5 ~
5.0 min, B:90% ~10% ;5.0 10 min, B:10% o
2.1.2 m#EAEMNAHK BT T. ABBEEET
A (ESL) ; B T M M Negative; % 8B M & 7 W
(SIM) ; if1 784 i 75 77 2% B (CDL) I BE 250 C ;CDL HL

JE 20 Vi IEAEUR BE 200 C 5 3 F IR E - 4.5kV;
R . 1.6 KV R 8 [MH] - R B %
m/ =231, W m/ 21795 F A FLHE 1.5 L/min;
THEER P 2.0 L/min.
2.2 HLHRHLE

K B PR E 1 T S0 mg, A E & 4K 8 5
o BSIHRBW 0.5 mL, FHEMA 2.5 pg/ml WHF
10 oL, B HETR S, I0A S BE-FF CATiR S I (1:1)
S ml, #&3% 3 min, &0 (4 000 r/min, 10 min), W EE
W4, BESBEOWREGESE T, HPBE 200 oL
VS BRI, T B0 (20 000 r/min, 5 min), B EIE WK
10 L FERE, PR L 5 P e AR L 264 T 8 AT
2.3 MEHZRAHE

B D SRR 0.5 mL, fE % M A PB #r
HESIEW 10 pL, BRI 10, 20, 50, 100, 250, 500, 1 000
F1 2 000 ng/ml ¥ EE, #5227 WU T #24F, 0 s HE 5
FIP b e 1 AR, 1) AE B VR B o XA O 5 PN A 6 T
Bt RIFEEZLRBIA, BEHTE R=0.012¢ -
0.006 6, # =0.999 6( n=75), L& E F 10 ~2 000
ng/ L, F BT Z8 Be Al A5 10 ng/ml B, S/N>10,
2.4 FikthEBK®

TEAK I 10 F, PB M ARG TE B 4T 43 B 58
B HRER MR /N T A U TG, T A DR B A ] 43
B8 6.7min 5 5.4 min(WE 1), FEILFMAT AT
1Ry ES R REM R PB WK

A B ﬂ
fy
:I
n
e e AN | —
L 1 ] L 1 ]
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t/min #/min

#/min t/min
Fig.1 SIM chromatograms of (A) blank hippocampus solution; (B)
standard PB, standard IS; (C) blank hippocampus solution spiked with
standard PB and standard IS, respectively; (D) rat hippocampus sample of
60 min after a single intravenous administration of PB at dose of 10 mg/kg

—— PB(m/ 2):2315--—- ISCm/ 2):179
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2.5 FikEDKEMNE

I8 i B A, A I PB AR E S T
TEM AN FF 10 oL, B BB OWREE B THIET, 5%
T8 T B 200 L W%, B 10 oL 3R 208, AR 5
W TE R/ P s U T R G S A R S R R R AR B R R
mlE, 15 2045 fE S e mHE 7R, 55 BOR A 2 B
LA WE 0.5 mL, il A PB 5 #E & TAE W F1 N
e, A H M BE 4 Bk 20, 100 AT 1 000 ng/ml, 1%
“2. 27T T 4R AR, R A 0 T AR/ PN A 0 T AR L AR A
B bR G AGE A 5 R, A5 0 A B A Ve B, DA 1T R 5
18 513 B PR AR IR R, 25 R L3R 1,

Tab.1 Recovery of PB in hippocampus solution ( #=15)

Added Found Recovery RSD
(ng/mL) (ng/ml) (%) (%)
20 17.41+0.45 87.05+£2.24 2.57
100 87.71£3.48 87.71£3.48 3.96
1000 906.2+20.39  90.62£2.40 2.25

2.6 kv E R R

25 I D 5 B 0.5 ml A PB bR & T
YE Wi B 20, 100 F1 1 000 ng/ml 7 31 ¥R B, $#%
“2.27 I T 4R AR, TSR FE S P Ar g AR LR, TR A
] — 2% A o il 2%, T OB 75 B0 AR R A MR B, AR AE A
KEE bR, ZRALN A T RS 3 d N IHE E
A FAEN, BRI 2,

Tab.2 Precision of PB determination in hippocampus solution( #=15)

FEERE B, B B ir A Y R ek A S 7 IR0
PR TR P 2 TR FT B 4 R i L B T b 30 R R R AR R
(matrix effect) s, FEFEUWF . B 6 R KR =H
1D 5 B, NI AR, #2270 F 8 4E, T
JEIMA PB AR #E LAEW, #8 1T, HH B 200 oL ¥ #%,
LU B R 20, 100, 1 000 ng/ml, & 4~ W B F 4
SR, ICFERE BN A 75 BUPB AR TR, # T,
A BE 200 pl 36, AW E b, RTHERR 2 (3
T W TR, B A B TERE S IR, I SR 0 T AR
H A, WAIRFFEHEAT B8, 85 R L% 4, R
A ADNT 85% T FH KTF 115%, 2= BAA 3 i 240 n
FEAE, IR 683 S R a4 T e db o

Tab.4 Matrix effect of PB and IS in rat hippocampus solution( n=75)

Added A/ A

Sample
(ng/mL) (%)
PB 20 94.33
100 93.26
1 000 96.88
IS 20 97.87
100 97.77
1 000 100.80

2.9 AW ke A

h TR IR Rk Ay e SR, R R TR N B 3
FUeEE (1 :20 ng/ml, 11 :100 ng/ml #1 [1:1 000
ng/mL) I PB I8 D51 3 B, X AR & o i o R
R VR HEATA I O vk g B 4R, LA MR SRR,

c _ Intra-day _ Inter-days WWEE/E 5 YQL'\, %%EL%‘% 5.
(ng/ml)  z* s(ng/mL) RSD(%) 2t s(ng/mlL) RSD(% )
20 21.25+1.11 521 20.34+1.42 700 Tab.5 Quality control data of PB in hippocampus solution ( #n=5)
100 98.18+4.04 4.11 98.33£5.22 5.31 Added Found RSD
1000 992.09+420.96 2.1 997.22+419.71  2.98 (ng/mL) (ng/mL) (%)
20 19.03+1.42 7.46
2.7 ABRABAE 100 101.1+3.53 3.49
B A, InA S B 55T KB W0.5 mL 1000 995.25 +30.71 3.09

Kobr e &b T AR W fE PB MR BE 4 B A 20, 100 AN
1000 ng/ml, X B — 70 CVKFEA M 1 &, 37 CHH
TRLZK Ve O S, I 8 T 5 SRR R h A W vk B, 4
Rk 3,

Tab.3 Freeze-thaw stability of PB in hippocampus( n=15)

Added Found RSD
(ng/mL) (ng/mL) (%)
20 21.01+1.85 8.81

100 99.47+2.71 2.73

1 000 988.97 £32.62 3.30

2.8 AR EHFE
JE S Y SIM AR 2 AT e R UE I B AR RS, R

3 AEEFEMEA

f@#FE SD KE 8 H, #EME, £ (200 £20)g, H
mEAGE RELm Y rhoRE 8 e ah
TR VUM (PTZ) w498 80 20 R IE 5 %) BEAH, RRe 4 L,
P20 Bh W) SCHR [ 7, 8 143 S R AT PTZ A2 s MR Al
T AR TE R X B Zh W AT R AR BEIRCSE R ET R
A B WAB ] 3 B ok, 5256 5P A 3 1 53 )
T R K E 5T PR AR B ER K SV, A& A 10 me/ke
B, THZE 60 min Wik 20383 ¥y, 0 B,
P B T XA S, H 2. 27 I T AT H A, R AR
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SCHEST I LC-ESI-MS #5912 ¥ 5 X PB 9 &,
W B e B8O B 22 S T A 4P PB I 48 SR AL,
W 25 R AN 2, 7R S0 BN, A 7 B AT TR A
& PB W,

HH

¢/(ng PB/mg hip)
S =N W RN o
HH

control PTZ-kindling

Fig.2 Concentration of PB in hippocampus between control and PTZ-
kindling rats ( n=4)

4 I e

PB W& AL 7 ¥ £ 8 HPLC-UV &, HH
T T I R R /DN, 25 W vk FE 45 A%, PB MR I
210 nm A&, W IEPE S TR K, B DL w B ARG 58 4F
o 0 ¥ RO AN BB T I R, AT A TR
R REH LC-MS ¥, ¥ HPLC W& 7 B B2 J1 5 MS
o0 A R RR T B A AS &, DR IR 45
B

A SCHEST B9 LC-ESI-MS ¥, R A 85 7 &
(S B, B [M-H |~ IR 347 & 40,
o W 3 A5 SR F BB A A T IR B AR A
R0, BB YA/ PN VR PR 4% A T, B AR R R AR,
[M-H] RS, BB SRS, ER
AT ANA 0.03% 0 H BR, BE45 4 7 PB AY i i
B R LR B A ) AR AR R, (A
B W B it e B, PR AR SR AR 55 M BRI R
flomt, EFEE IR 2E ., ASCRM B3RO 4R
A VAR LA 40 1R LR KT 87 % , TR 56 Bif AL
O O bt 32 B R AR T 70%, B A &
M WR R IR M 28 TR £ T4 8, & k-3
Cobe iR & WA R A (] W AR ey A o R Al v 0
SRR AL BREE [R) OO AR A, AR I O R R R R
JE AR i Bl A PR AR PR T AT, R R 2
LSO ) W T A 5 S W (] P 0, BT L 4 e

B8], $2 S A I 3R, I P A G 4 R e g T, A
I F 0 15 FE 3 B

SR (kindling) B A8 23 TA R 2 — i A8 09
o B YR, RE AT MR RO BT R
R E M AR ZERN, K, PIZ S
R R HFT AR A A AT — i 2 i A SO
HEEHREARAMKRER, ALE XA PIZ
SRR DT BB B M R T R I A R 1Y
W A A S 7R AR A - HEAT T BUUW 259 PB e
il 0 3 DX B B RS B, SC IR A5 SRR H U 4K
L S X B PB 5% B R T IR N MR R B D
X PB W E, 25 A 5% 2 L ( P<0.05),
AT BE S WUR IR T oL B R B E T AR R 2
BB FIRIT IS B A B M A AR DD B A S
WX PB 7 g D X I 14 5% 2 304 R it 24 1L (B 1S
HE— 5,

2 % x
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