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WE: BHH Pl R SR s I e s Sk JE A T R S e K A AR S BRI R A R . A
& OEE g HEE ZORBAX Eclipse XDB C, (4.6 mmx250 mm, 5 pm) ; JEIAR N 205 : 7K (27:73 ~ 60:40) B EE LM s Vi # 4 1.0
mL/min; KA 244 nm; FEER 30 °Co UAE 20194F 9 H 2 20204F 3 A 7R LR B K55 — M@ = e e 2 AR S Bk A YT /Y 15 RS AE
Joa N 2451, R 24 491 RS AR A 250, 5 1409 A 1061, S5R IRJE R R ST RREME KO AR (s i o B R AT, TR B
FATETE 3.13 ~ 100.00 /L Bl N2 56 3R R AT, 1r=0.993 154K 37 FRMELE 0.16 ~ 20.00 mg/L {E N ERPESC R R AT, r=0.999 8; k37
M S SRR AE 0.16 ~ 10.00 mg/L T Rl N ZRMEE R BAF,1=0.997 3. =Fh k&% H 1 & H 8] RSD 7£ 1.93% ~ 6.74% , 46 %+ [ R A
65.48% ~ 86.68%. 24 Bl NIk JEMA TR BEAE 7.75 ~ 72.75 we/L, AR S7 HEMEAR FEAE 0.17 ~ 5.44 mg/L, {R 37 FEWME R A AL P vk B 75 0.66
~3.06 mg/L,MAZRIR ., i8R T R RBUE S A IRIEM I R R R ST R S AR A R A
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Determination of prednisolone, voriconazole and voriconazole N-oxide
in Kidney transplant patients by high-performance liquid chromatography
SU Yong™,ZHANG Rui”,LIU Jiatao™®,SONG Shuai”,GE Chaoliang”,FENG Lijuan®,XU Dujuan®
Author Affiliation:'Department of Pharmacy, "Third—Grade Pharmaceutical Chemistry Laboratory on Chinese Medicine
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Abstract: Objective To establish a rapid and sensitive high-performance liquid chromatography method for the determination of
plasma concentrations of prednisolone, voriconazole and voriconazole N-oxide in patients.Methods The chromatographic column was
Agilent ZORBAX Eclipse XDB C18 (4.6 mmx250 mm, 5 um); the mobile phase was acetonitrile-water (27:73-60:40) gradient elution;
the flow rate was 1.0 mL/min; the wavelength was 244 nm; and the column temperature was 30 ‘C. A total of 24 kidney transplant pa-
tients who were hospitalized in the First Affiliated Hospital of Anhui Medical University and received voriconazole from September 2019
to March 2020 were enrolled, including 14 males and 10 females, and their blood drug concentrations were monitored.Results  The chro-
matographic peaks of prednisolone, voriconazole and voriconazole N-oxide were well separated. The linear relationship of prednisolone
was good in the range of 3.13-100.00 pg/L, r=0.993 1; the linear relationship of voriconazole was good in the range of 0.16-20.00 mg/L, r=
0.999 8; the linear relationship of voriconazole N-oxide was good in the range of 0.16-10.00 mg/L, r=0.997 3. The intraday and interday
RSDs of the three compounds ranged from 1.93% to 6.74%, and the absolute recoveries ranged from 65.48% to 86.68%. The concentra-
tion of prednisolone in 24 patients was 7.75-72.75 pg/L, the concentration of voriconazole was 0.17-5.44 mg/L., and the concentration of vori-
conazole N-oxide was 0.66-3.06 mg/L, with large individual differences.Conclusion The method has strong specificity and high sensitiv-
ity and is suitable for the determination of plasma concentrations of prednisolone, voriconazole, and voriconazole N-oxide.
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(E& SN R SN g2 w AN ES

35.3%, H. I it 30% i 2R 2 e fa i A
BB BRI S5 5 AF {2 28 1k JU TR I e 2R Ry LR

%
o<
B BLEWEAYRERIT EPIET R b



= # B %5 Anhui Medical and Pharmaceutical Journal 2022 Jul,26(7)

+ 1321 -

22.3% , 12 78 1 Jili B TR 95 19 P T e L 22 3K 31 40% ~
100% , S 3 BUE AR A ST B H 2 —"
ey $2 5 B B8 AR BT EC TR TR MR YT ROR R I
PR S5 ik R )
RAFFREME(VRCZ) 2 B A S IR DT EL R 2
WYz —, M2k BE v 1 Y7 280 8% B R FH Y
A BOH R HE R T I VRCZ I 28 v B BR v >
0.5 mg/L, PRIV <5.0 mg/L. VRCZ AR R Atk
2R3N Iy 2, B 0 i 5 3R 4R L Bl P450 2C19
(CYP2C19) 7€ FFEA R Az BLIC 1 P (A £R 7 FEmk U4
L (VRCZ N-oxide) , Bl f5 28 B AEHEE B RS AR
T I IR B PR 2R 25 Wik Je vy, HL IR 2R 2 W
£/ SN TIRTE ) I pNavA = 1 w1
U IRJERN HRTIRZY)  AER AR TS MO
IR e e RAEVER™ . TR e T 2 75 R RE s i)
A A VRCZ AR 7 ST pe Mo, FoA 140l s —
PR R At 4 1 5O €815 12 (HPLC) [ s A i Je
Fade \VRCZ K H: = BLARH 7 ¥ VRCZ N-oxide 1Y
B2 HEAPEAR TR JE AR FHXT VRCZ AR 52
1 UFE5KH
1.1 {228 Waters2695 = &0 AH (A 154X (FL 45 Wa-
ters2489 SKAMG 25 , FE [F ) ; FA2104 HLF R (1
FALER ) 525BTS LR (8 [ FE 2RI A R 5
5430R V& U el 3 oML (FB [ SCAEN 7)) 5 IR ER
i (VLI HARDURAER A A s AWAL(EYELA,, HAS)
1.2 iK% VRCZ X8 (b [ 24 0 A il ot A e
i, #E5 201402, 465 99.7% ) 5 Ik JE A4S e %R (1
IR A8, L5 B25645, 41 >98% ) ; VRCZ N-ox-
ide XJ B8 & (Sl 52 K TRC, #it 5 4-FB1-47-4, 4li & >
99%) 5 LR LT ( g, 434 4l) 5 I C e (T8
AL T, A4l ) s B | 20 (Tedia, 835
ali) 5 KRR (P NRME ) o 25 P Rk I5 T
LRERE R 25— M s B Bedi A s
2 FHik
21 @IEEMHE L4 ZORBAX Eclipse XDB Cq
(4.6x250 mm, 5 wm) , JENAH K LN 1 K (27:73 ~ 60
240) , B BEBEIL 5 Ui 3 A 1.0 mL/min; & DU 3% Ky
244 nm; HEIE A 30 °C; HEAERE 20 L,
22 BEEH  REREGL A . VRCZ & VRCZ
N-oxide X i ity , HH R , 20 ) e i) ek B 24 10 mey/
L.1 mg/mL 2 1 mg/mL V74, B F-80 CHEALE
UKFE DR (0T AiG F BERi B 2 T vk 2
2.3 HERAE  HES MK 360 WL(EDTA HUEE) , 43
ML JE ¥ o T BE# W 20 WL . VRCZ J VRCZ N-
oxide X HIFIRAS 10 pL, IRHEIR ) 30 s, AR Z,
1% .16 800 L. 1E C %% 200 L, € 2 min, 5 000 g &5

O 5 min, U EJZAEHUH. R 2 MR UM AZEBOR,
HE LRGP, &I RA LT 50 CAEAT
WX, JN 100 L i s AH I E 2 min &2, 12 000 g &5
> 10 min, B 20 pL i

24 FHEFWIE

241 FEERE 6 DAFARMZE ALK, 1%
“2.37I AR FE CR AR BRI , 88 5 ik L E
242 AW S5 TE I A R EE
X} B i AR, (U Je AN B LR E A 100 /L. 75 pg/
L.25 pg/L.12.5 pg/L.6.25 pg/L.3.13 pe/L, VRCZ 43k
JE M 20 mg/L. 15 mg/L.5 mg/L.2.5 mg/L.,0.625 mg/L.
0.16 mg/L, VRCZ N-oxide Z# &4 10 mg/L.7.5 mg/L.
2.5 mg/L., 1.25 mg/L.0.625 mg/L.0.16 mg/L. il ##
it , 3 A AR i D TR OXO) X & JEAR RV (C)
VRCZ R (C,) &2 VRCZ N-oxide( COVEL T H2.
243 MHEE EKERBEEER RIE K
Je AN U E M 75 pg/L. 12,5 pg/L. 6.25 wg/L.3.13
pe/L (GE 5 R ), VRCZ ¥ £ 4 15 mg/L. 2.5 mg/L.
0.625 mg/L.0.16 mg/L(5E & PR ) , VRCZ N-oxide ¥ i
7.5 mg/L.. 1.25 mg/L.0.625 mg/L.0.16 mg/L( & &
BEL) A Y s o S & 25 3K . TR BV W LA R A
LM AR PR IG SERE . DL 24 I 1 AR R
VA VRO oy 0 TR 1 LA R s 4 0 [RS8, 55 24 1K
TR B 5 A v B2 1 LA R AR G Tl 3 . 5 2
M 3R AE ) T [6]— R NPATIE 5 O, A HIN
RSD; JEZE 3 d il 5, 715545 H 8 RSD. i FEAE
N TCE 24 h B85-80 ‘CF A kil 3 I F#EA T A0 B, ~F
FFIAE S, B EFa gk .

25 /AMZGREWN W4 2019459 H %2020
3 AR L BE R R4 — B e B Be AT B, 452
VRCZIGIT B B ML A 24 1], 55 14661 L 10681, 4F
WA L Ry 23 ~ 64 % AR T 15 [l 38~85 kg IKJE
Fadil e R H 13K 10 mg FIR , VRCZ 7 & Ry &F 12 /)
BF 1, B UK 200 mg, i Dk 7 8 0 IR o i AN HE 52
VRCZIAIFIFE KT 5 d, 3¢ VRCZ B iAFas, i
FE N MR A MR BE o s N B8 G 2 S s R, AR
AT G (TR 2 S R B B J AR OCER .
2.6 SFitFEHZE TEFOE L £ s TR, LR R T 2
AT > K5 T4 25 575307 , Spearman AH G 73
BT T DA ESCH TR AR DG , Sk Iml )= FH TP A Al
[ O 2R R B 5 /K P<0.05,

3 £R

31 EREMXE ROESMNIRERIE VR-
CZ J VRCZ N-oxide 73 &5 R 4f , TN IRPEY) B T4k .
VRCZ N-oxide {2 f B [A] 247 10.05 min, I& JE 5 Je i
11.76 min, VRCZ J9 17.43 min, WA 1,
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T 1R ST B R 5 2— IR SR AR T 5 3— R ST R
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32 RMEXREREE DI SMIG AL OO XTI 2% i
FE(C)#FATEANERNIE , 23 545 B etk J7 4 4 : €,=0.007
1X-1.844 6(r=0.993 1) .C,=1E-05X-0.073 1(r=0.999
8).C,=8E-06X-0.352 2(r=0.997 3) ., Z5HFKH k2
¥AJE .VRCZ 2 VRCZ N-oxide 73 HI1E 100 ~ 3.13 pg/L.
20~0.16 mg/LF110 ~ 0.16 mg/L e B L R
33 BEEREWKEXE KM . VRCZ X
VRCZ N-oxide H P HI H [H] 45 %5 B RSD 7F 1.93% ~
6.74% , 4 XF [l it ZEAE 65.48% ~ 86.86% , 75 W1 1% J7

34 TEREMEE VRCZIMLFEAL 237 F b5
VERE S IE 24 h 5 -80 “CF I & Al 3 W kA7 Ak
PR, 25 oRIR RS e . VRCZ K VRCZ N-oxide £ 5&
PR, W3R 2,

3.5 mAMZGRENE 24 5 F AR AN L0 E
K5 5% 5 s ALY VR CZ Mk B S I AE 0.17 ~ 5.44
mg/L, MEZE AR, KJEMTIE . VRCZ N-oxide ¥ J&
0 BBl 3 W AE 7.75 ~72.75 pg/L M 0.66 ~ 3.06 mg/L,
W33,

REE MR, R, 36 MAMBGKREZMEZSM FiT VRCZ X
R OREE R IR IR 2
- _— I A RS 5 ENEE RS gaypaptilli &9 AEXT T %/
MAHE/X + 5 RSD/% MASME/x + s RSD/% (%,%+s) (%,% + )
e Je Fs e 5
75 e/l 72.27+2.96 4.09 72.90+3.36 4.61 72.16+2.94 97.19+2.64
12.5 pg/L 13.01+0.66 5.03 12.88+0.50 3.87 76.47+2.90 106.47+£2.51
6.25 pg/L 6.03+0.21 3.42 6.10+0.31 5.13 68.47+1.78 96.77+3.00
3.13 pg/LL 3.03+0.16 5.24 2.90+0.15 5.02 65.48+3.14 97.28+4.96
RS e m 5
15 pg/LL 14.63+0.63 4.29 14.24+0.54 3.80 81.61+2.74 97.37+3.90
2.5 pg/L 2.35+0.52 2.20 2.39+0.55 2.30 82.09+1.22 94.99+1.32
0.625 g/l 0.62+0.02 3.90 0.61+0.03 4.46 74.01+2.52 99.67+3.48
0.16 pg/L 0.16+0.01 6.74 0.14+0.10 6.22 72.24+3.30 101.66+7.20
R FEMR R A AR 5
7.5 pg/L 7.21+£0.14 1.93 7.41+0.20 2.74 84.92+1.12 96.26+1.59
1.25 pg/LL 1.29+0.07 5.31 1.33+£0.05 3.47 78.02+2.70 104.69+5.23
0.625 g/l 0.63+0.03 4.75 0.62+0.03 5.43 82.20+2.68 99.17+4.72
0. 16 pg/L 0.17+0.01 4.61 0.18+0.01 3.75 86.68+2.75 104.87+4.48

1 RSD WA XA ZE
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K2 REMIRER/x + 5

R4 AFRIRIEH e ARV AR A LA

HERER AR E M PRmbRS R
R B BIEC A, RSD/ O WAR{E/  RSD/
XS % X=*s %
wem i 5
75 e/l 71.86+3.35 4.67 71.32+341 478

12.5 pg/L. 12912022 1.70  12.65:0.58 4.56
6.25 g/l 6.18+0.14 224  6.07x0.16 2.67
3.13 g/l 3.02+¢0.16 5.34  2.98+0.16 5.30

RAT e 5
15 pg/L 14.5040.62 422 14.78+0.71 4.83
2.5 pg/L 2.44+0.13 544 2474009 3.70
0.625 pg/L. 0.63+0.03 4.32  0.61x0.01 2.24
0.16 g/l 0.15£0.01 549  0.15:0.01 4.24

PRoT MRS 5
7.5 pg/L 742+0.17 235 721033 4.62
1.25 pg/L 1.2840.06 4.38  1.25:0.05 4.13
0.625 pg/L 0.67£0.03 4.11  0.67x0.03 4.58
0. 16 p.g/L 0.15£0.01 534  0.15:0.01 4.01

R3  ERAE 24 FIEAIEE

s Hfi

P (B 1) 1161 14/10

R/ 2 £ 5) 39.13+11.13

B (kg% + 5) 59.1710.71

AR 37 g nee 5510 it e K 11 A/ (/) 400

VRSB B 11 i/ (mg/d) 10

R SE MR BE / (mg/L, % + 5) 2.49+1.53

PR e R SE AL VR BE / (mg/LL & + 5) 1.42+0.50

RICIEVR B/ (g/L, % £ 5) 34.09+15.98

HARH =P Z 8155 & , LA VRCZ J VRCZ N-oxide
RGNS I - W E R e e ETA P Q1S i
— 3 A VRCZ . VRCZ/VRCZ N-oxide ¥ J& 19 L AE (LA
R TRTFR HO AR ) AR [T, 45 58 % 9 VRCZ 5% Al
Z AR R et X R $oR % LU ] T VRCZ
ARG A PEAL . Spearman K 3045 5 B R ik JEAA T
WS VRCZ R B | LU AE =2 [B) R WL AH G , {H 5 VR-
CZ N-oxide ¥R J& Z [Ml 7 AEAH XM, P=0.023, MR AL
JeRA T (0 E A BRI RS R A BE 21 (<27 g/
L) o BE2H (27 ~ 42 wg/L) R e B 40 (542 ug/L) ,
PEAR AN [ 2H 18] VRCZ AR A DL, 45 1 BoR AN [m) 24
PR AR AR TC 22 5, R 4. BEE R E
Jo e BE T+ i, VRCZ B AR 7 Wy ik B 349 T i 1Y
R ITRG T F R X, R W AR 1, 42
JRIR JERS o AN R e BE X VRCZ AR JC I 52
4 it

VRCZ 7€ fiF I 3 2 24 CYP2C19, CYP3A4 [
CYP2CO 1R, CYP2C19 2 Hodw FZ AR . VR-
CZ 2 CYP2C19 Rt Ie , A BT 16 PE ) VR-

WS, MR R (kg

24 51 1%

X+ s) qu ﬁ‘ X+ s)
e 20 (<23 ng/L) 8  40.25+7.92 3 5 54.69+11.57
PR (23 ~ 42 ng/l) 10 39.70+1321 8 2 62.65+11.78

T EE2H (542 pg/L) 6 36.67+12.55 3 3 59.33%£5.79
FOA)ME 0.19 (3.53) 1.26
PiE 0.831 0.171 0.305

CZ N-oxide, 2 7 FLARE ™= W0 16 729% " o AR 41 AR 348
T TR, T8 CYP2C19 43 A L (UM) L IF
HACHHEL (EM) AP ] AR 38T 8 (IM) LA K 8 AR 34 78
(PM)", CPIC #5718 EM Jz IM 5 A 2 1% VRCZ
(Y 3 5 R B 12 /NI 1 UK, BRI R 200 mg, T UM A2
PM W AT DL R e HAb b B R 25 . FRATT AT
Il PR TAE b & B0 B A N VRCZ Il 24 & B2 R 41K
241 19% B9 N EAR T 0.5 mg/L.  [RIEH B R AT A
B 25 322 0P 5% & B, % T CYP2C19 Jly EM AU Ay
BRI N, I VRCZ i A 127N 13k, AR
k1300 mg, = T OEH HERE Y, 5 IRATIG R WL
A5 AL, P27 B RS AR AN VRCZ AR AL R

BHA S5 o FHUHEF ROV A 2, i AN K 3
e FH At 50 B ) + B B R+ Uk e A — BRI % o
SCHRAR I $E Y CYP2C19 Ji 8 F—1 750/-1 736 bp IX
AW R T OV e (GRE) o Wi M 3R 7
R (GR) SR ZE A5, 715 GREM E AR, #
SE % 5. AESF HepG2 4 vy, S K44 Al 38 3
G GR 1 CYP2C19 By 35, Hi 5 VRCZ BX
J&i , VRCZ TG B E T 419%™, FRATHEN B R AT RS
A VRCZ ARl B 5156 Ik JE AR AT 56

A 5T H il it HPLC 3%, L ZHE FUK R i shAf
B BEVEI , SRR , (A0S B8 R AT, AR iR
B IS TA] A T PN VR T . S 6 o 223 Kiro-
masil C18,Dimaonsil C18 & Hypersil ODS @3 #4: , 4%
SRV e T Ak B B[R] Ak A B P B T
P, VAL G AR LB o6 W B . B RS AR
NIEJE P IR FH /N TR Je A T ok BE IR, 75 R
AR A A DL AN TS B, AR TS A R ep
TEE[EAH A U NE AT REAS i 4 A2k, 0 il T
BEA R, MK W) T o 2 4%, S BCH bR i ot
AR AR, TR AR B I TR IR B B,
HARY i AR E . SO AEBGE IR, i3S #ka
g mEE

VRCZ AR 250 80 J) 2, LR R0 245 Wy ik J&
A =Y R WA O (HVRCZ 5
VRCZ/VRCZ N-oxide [ L AH B A BRI &R R
50k E — 2 R U AT T VRCZ AR
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R B PPl o AR I R B % TR JE P Rk B
JHiE , VRCZ 55 VRCZ N-oxide 1 FLAE A W B 281k,
PEoRik Je Xt VRCZ AR T A 5 . {5
VRCZ B R E AU B ¥ T fa e, 2 R g1t
A S, AT DGR A 36 45 SR AR R TR e A R FE 5
PRT FEme R A B A AR A OC I, BR IR Je ik
5 VRCZ W AREHAA A B ARl By 22 Ak 34, 31X n] g 2
s N TF IR A AR B 0 /A 25 5, DTG S 35 80
BRI AN RRUE 52 IR JE A TR VR FEXT VRCZ AR
AR AE ]

VRCZ 1) AR 52 2 9% 48 i L 2 g L JL
CYP2C19 JE R AU AE Z R R R (52 7, A GE 9N
AR A0 N30 TR I R LR AR % X VRCZ
AR 52 ) (] B R 99 A 08 A D RE S5 46 A, 2 AR
RN R Z Ak

CIR ST WA R AL IR YT 48 1 ) © B B 48 HH 0% Sz
JT R 5 VRCZ I, i 2 D) W D7 8 e e 4
i FEKAN B IR e e 5 VRCZ AR A SAEH E
AR AE , BTN JE A B X VRCZ AR5 52
e /)N T 1 FE KA (HELAAAE T A B AR
FE R RIS RS AR TR JE AN e vk BE X VRCZ AR
BRI, 5 2 BT B IR IE AR o H & JE A o e B 5 4R
7 MR R SR A ) Z T A AR DG T s TR JE A T
W BEXT VRCZ (AR B AT — 2 $5 /R PEAVE T, FEREAR
25 8T R L A BB R T BE R
FEAMER ARG P . RIS 98 O RE AR B 35/
ATh e BERAEAS (s N B , 72 B s A CYP2C19 3
RO 383 VRCZ 5 ik Je A Z A HAE .
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