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An HPLC Method for Simultaneous Determination of Concentrations of Linezolid and its Metabolites PNU-
142300 and PNU-142586 in Human Plasma

GOU Jungiang'”, LI Qian®, ZHOU Xiaoli’, FAN Ning*, LI Meng’, WANG Xiaofeng’* , YIN Dongfeng’* (1. Col-
lege of Pharmacy, Shihezi University, Shihezi 832003, China; 2. Department of Pharmacy, General Hospital of Xinjiang Military Com-
mand, Urumgi 830000, China)

ABSTRACT: OBJECTIVE To establish a high-performance liquid chromatography method for simultaneous determination of
linezolid and its main metabolites PNU-142300 and PNU-142586 in human plasma, and monitor the blood concentration of critically ill
patients. METHODS The determination was performed on Diamonsil C 4 column (4.6 mm x250 mm, 5 wm) with chloramphenicol
as internal standard, acidified acetonitrile as protein precipitator, and bisolvent mobile phase consisting of A acetonitrile, B citric acid
(0.1 mol + L™") -sodium hydrogen phosphate (0.2 mol - L™") buffer solution (pH 3.0). The flow rate was 0.5 mL + min~', the
detection wavelength was set at 254 nm, the column temperature was maintained at 30 “C, and the sample size was 20 L.
RESULTS Linezolid had a good linear relationship in the concentration range of 0.5 =40 pg * mL™' (r=0.999 9). The lower limit
of quantitation was 0.5 pg + mL™", and the detection limit was 0.1 pg - mL™'. PNU-142300 and PNU-142586 had good linear
relationship in the concentration range of 0.5 =20 g + mL.™' (r =0.999 8 and r =0.999 6), the lower limit of quantitation was
0.5 pg * mL™", and the detection limit was 0.2 pg - mL™'. In 10 critically ill patients, plasma linezolid and PNU-142300 and
PNU-142586 were 3. 62, 1. 88 and 2. 30 times higher in patients with renal insufficiency than in patients with normal renal function,
respectively. There was a strong correlation between exposure of linezolid and its metabolites and thrombocytopenia and anemia.
CONCLUSION The method is simple, sensitive, and accurate, and can be used to monitor the blood concentration of linezolid and
its metabolites PNU-142300 and PNU-142586 in critically ill patients and study the correlation of adverse reactions.
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Fig.1 Structures of linezolid and its metabolites PNU-142300
and PNU-142586
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Fig.2 Typical HPLC chromatograms of linezolid, PNU-142300 and PNU-142586 in human plasma
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Tab.1 Recoveries and precision of linezolid, PNU-142300 and PNU-142586. n=5,x s

Nominal Intra-assay Inter-assay
Sample consideration Found Accuracy Precision Found Accuracy Precision
/pg + mL1 /g + mL ! /% (RSD/% ) /g + mL ! /% (RSD/% )
Linezolid 1 0.99 +0.05 98.51 £4.73 4.80 1.00 +0. 01 99.99 £0.72 0.72
5 5.17 £0.05 103.46 +0.92 0.98 5.03 £0. 11 100. 65 +2. 16 2.14
20 20.90 +0. 37 104.50 1. 86 1.78 20. 14 +0. 33 100. 69 £ 1. 66 1.65
PNU142300 1 1.04 £0.02 103.89 +1.78 1.71 1.02 £0.02 101.75 +2.20 2.17
5 5.08 £0.03 101. 53 £0. 62 0. 61 5.00 0. 08 99.93 £1.52 1.53
20 20. 89 +0. 54 104.47 £2.72 2.60 20.35 +0. 14 101.76 +0.71 0.70
PNU142586 1 1.00 +0.03 99. 88 +£2. 66 2. 66 0.93 +0.03 92.90 +£3.01 3.24
5 5.13 +£0.03 102. 53 +0. 53 0.52 4.73 £0.25 94.57 £5.08 5.38
20 20.28 +0.29 101.40 +1. 96 1.93 18.73 £1.29 93.64 £6.45 6.89
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21 d(RSD<3.92% ; RSD <4.25% ; RSD <4.35% )
RS PR AT, 45 R W3 2,

Tab.2 Stability of linezolid, PNU142300 and PNU14258. n=5,x £s

Nominal Post-preparative stability Freeze and thaw stability Long-term stability
Sample consideration Accuracy Precision Accuracy Precision Accuracy Precision
/ug - mL~! /% (RSD/% ) /% (RSD/% ) /% (RSD/% )
Linezolid 1 102. 09 +3. 47 3.40 98.96 +1.97 1.99 93.19 +0.92 0.98
5 99.72 £1.03 1.03 103.18 +£2.30 2.33 90.36 +3.54 3.92
20 100. 84 +1.77 1.76 104.49 +1.91 1.83 95.03 +1.91 2.01
PNU142300 1 100. 85 £1.97 1.95 99.08 +2.08 2.09 90.25 +1.43 1.58
5 99.94 £2.93 2.93 101. 12 £0. 50 0.50 92.23 +3.92 4.25
20 101.92 +1.21 1.19 97.00 £1.98 2.04 84.60 +1.23 1.45
PNU142586 1 94.65 +0. 89 0.94 96.59 +1.06 1.10 83.94 +£3.65 4.35
5 99.24 +1.95 1.96 98.00 +2.07 2.11 86.17 £2.52 2.92
20 97.63 £1.31 1.35 95.67 +1.42 1.48 87.25 £0.96 1.10
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A7 L ARSI R i 245 e B W, 2% AN () W T B K

FIE 22k 2024 4 4 H 5 59 45 8 M)

SRR AR PR 1) 2 s f % R o 2 AR 24 vk
SYREM R i, IF 0 5 IV R G A R RO IR AH 56
Peo SR IR, BB A A N R A e i PNU-
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Tab.3 Plasma linezolid, PNU-142300, and PNU-142586 exposures in patients with non-renal injury and renal injury. n=5,x s

Non-renal injury/pg + mL ~!

Renal injury/pg + mL ~!

Sample
trough concentration seak concentration trough concentration eak concentration
g P g P
Linezolid 2.84 +£0.94 11. 80 +2. 56 10. 38 +2. 65 23.02 +3.34
PNU142300 2.27 £0.47 3.73 +£0.35 4.27 £1.08 10. 30 1. 66
PNU142586 2.79 £0. 80 5.78 £0. 85 6.42 £2.35 17.20 £2.27
- -m- Linezolid concentration/pg- mL" 220 7 -m- PNU-142300 concentration/ug-mL" 220 0 -m- PNU-142586 concentration/ug-mL" 220
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Fig.3 Correlation between plasma concentrations of linezolid, PNU-142300 and PNU-142586 and platelet count and hemoglobin con-

centration in patients with renal insufficiency
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FCACH Y 22 B 5 5 I/ AT RO I 21 8 B R
SR PR K. Hob 3 i b B2 445 [ eGFR:
30 ~59 mL + min~' + (1.73 m*) ~'] BB I0L3 F
23 i Ko AR 4 PNU-142300 FiI PNU-142586
fF- 4 2 B B ] W v T 2 R RE A D [ eGFR
60 ~89 mL » min"' (1.73 m?) '] R (16.73 vs
1223 pg » mL™" . 8.36 vs 6.50 pg « mL™' [15.73 ws
11.48 pg - mL™") DL 25 53 U B i A R 1 45 1M 3
) 2 e e e ARG ) 8 TR B 2 TEAE G . ASBIE 5]
W B, 78 B I REAS 4x (8 A 1) PNU-142586
BAN Y PNU-142300 B 3w i 22 85 &, HAUHY)
PNU-142586 5 /] 31450 1M 21 25 1 9 J32 ) AH 5
PEfR . LI, 47 AU PNU-142586 & 1Y
JEEAE Sy L0 ) 2% P A6 56 I/ IS 20 B I ) S B
PEFEARAIEAT I — 20T

M2 ST HEST ) HPLC B4 fay g, R4
YT EE fe , ARSI 88 S T PN ) 2 e e B H: 32 AR
WM R R4, K0 5 R o T Tl R
A1) 2 e frie Ko HAC Y PNU-142300 F11 PNU-142586
AR MR 25 IR BE , I T Joe 1) 25 o Jg B G 3 AR )
WIE 5 MR GEA B ] 89 R AL ST, il R
SR E A 25 2 05 S8 9 F B R AR I/ AR D
B AFHRHESE T, DT 372 i 1) 2 mae Jeg s AR IO P F8) A7
REFIZE A o ARBFTE AN JE Z A8 D ik PRI A A
SR JE AT DR GE A 4 T PR A AR R 4R R
SR 2% e g e AR 35 R BE 55 A RSN ) ) A
Kbk, IF e — I a0 e A ) 2% i R (A T
AN RN AT AT

FIE 22k 2024 4 4 H 5 59 45 8 M)
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