HPLC | E A I 3% dh & B i K A5 4K =

AR TR 1’2, %&3(1. INPEBERPR 2 AL T A B, KJR 030001 2. /0% 305 BB, dbmt 100017: 3. B2 T TAfRMELL, JLaT 100017)

WE: BRY AIRMHaurA &gk, FAREA bR P 8 B (mycophenolic acid, MPA). B4 #] 245 8k & 4 By 8L
(phenol glucuronide metabolite, MPAG). Bt # At MPAG(acyl-MPAG, AcMPAG)# R E . F3k A% G kA it 474
¥, B 2484 Zorbax Eclipse XDB Cig #:(4.6 mmx250 mm, 5 pm), ##h48: ¥ 5: 20 mmol-L™ NaH,PO,(/A 20%#58: 1A £
pH 3.0)% 55 : 45, i#ik: 1.2 mL-min"', %Mk ¥ 304nm, A& 45 C, £8  MPA, MPAG. AcMPAG % & 7 0.2~50
pg-mL™'(=0.999 7). 2.8~531 ug-mL™'(+=0.999 9). 0.3~24 pug-mL™'(r=0.999 4) 1 £ R 476 &K% & . MPA B LK te9 4
HEDKFEH K T 80%, MPA. MPAG. AcMPAG #4483 Bl % 5-51 4 94.0%~101.4%, 98.4%~101.9%%F= 96.1%~104.2%.
H A Z B RSD Z4& T 15%. £5i8 KA A& 2RA &% 5N T A M F MPA. MPAG. AcMPAG #3R & F=itt 4725
MRMF A FAR, FERBEEG, TAME,

FEERE: BB ; BALE HBEEX BHIR; B MPAG; RAMZHRME#EE; RERE

FESES: RI69.11 Xktr&ERG: B XEHS: 1007-7693(2010)09-0836-05

Determination of Mycophenolic Acid and its Metabolins in Human Plasma by RP-HPLC

ZHAO Qiang]’z, GAO Feng3(1. School of Public Health of Shanxi Medical University, Taiyuan 030001, China, 2. 305 Hospital
of PLA, Beijing 100017, China; 3. Health Care Division, Security Bureau of Headquaters of the General Staff, Beijing 100017,
China)

ABSTRACT: OBJECTIVE RP-HPLC method detection for simultaneous determination of Mycophenolic acid (MPA), its phenol
glucuronide metabolite (MPAG) and acyl-MPAG (AcMPAG) in human plasma was established. METHODS The plasma samples
were prepared with protein-precipitating reagent, and the supernatant was eluted on Zorbax column (250 mmx4.6 mm, 5 um) with
20 mmol-L™' NaH,PO, buffer (pH 3.0, adjusted with 20% phosphoric acid) and methanol (45 : 55) at 304 nm. The column
temperature was 45 ‘C, and the flow rate was 1.2 mL-min~". RESULTS The assay was linear within the range of 0.2—50 pg-mL™"
for MPA (=0.999 7), 2.8-531 ug-mL™" for MPAG(+=0.999 9), and 0.3-24 pg-mL™" for AcMPAG(7=0.999 4). Mean absolute
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recovery of MPA and its metabolites was more than 80%. The average recoveries of MPA, MPAG and AcMPAG were
94%.0-101.4%, 98.4%—-101.9% and 96.1%—104.2 %, respectively. The RSD of within-day and between-day were all lower than
15%. CONCLUSION The method described is sensitive, reproducible, and will be useful in TDM or pharmacokinetic studies of

MPA.

KEY WORDS: mycophenolic acid; phenolic glucuronide of mycophenolic acid; acyl-MPAG; RP-HPLC; plasma concentration

2 R (Mycophenolic acid, MPA) 4 % % #i il
TIN5 2 25 Wy e A6 PR A (RS PEAR I Y, Tz N T
T BRL IR SR R . MPA 7 fA A
by Ty 4K H6 % BE B 27 2% ) IR (phenol  glucuronide
metabolite, MPAG), Ji& 3~ & R 1) = ZEAC U
W3l MPAG o2 B TE, TR E s
% MPAM. MPA it W] LUAC T b 3 b MPAG
(acyl-MPAG, AcMPAG), AcMPAG 5 MPA ({5t
SEFEAIE A P, MPA [ AUC 5 &b W
AOG, AT LUME N 5 2 Iy R a7 I B R bR . A
W9t £, MPA 5 MPAG K AcMAG (K677 25)
W IAT Bh T3 T RO A )R N e
(R MPA K AR 1) 772 32 AL HE G e vk
HPLC &% HPLC-MSU™, AWffov 7 7 — i o
P . £ 55 RP-HPLC, [R5 AL H MPA.,
MPAG. AcMPAG ¥/ .

1 #MR5FEZ
1.1 A5G

Angilent 1100 =0BAH R 48, OFRSFRER. —
RS BB ARG D 2 FETELAE K 1 ol HERE 2% (5 [l e 3T
NTl)s BS224 R % HEL 1R P (Satorious); XW-80A
BE iR A (BB R R AT Milli-Q 4tk
Z 433 Millipore 2 7l); TGL-16C i & LoH (1
22 ZREAAAE) ). MPAL MPAG M AcMPAG Fr
HEMCEERP KA, fib5: 1150383); K LV FFr
#HE (B2 AR R B, ik
100142-199503); H . ZE(TEDIA, HPLC %),
HARFII A o #ra
1.2 ik

Zorbax Eclipse XDB C g #:(4.6 mm X 250 mm,
5 um), Angilent 247, WA FHEE-20 mmol L™
NaH,PO,(H 20%# & 1 42 pH 3.0)=55 : 45, Jitidi:
1.2 mL-min~" o KK N 215, 254 &% 304 nm. A
. 45 °C.

1.3 FEdh&

131 f##&WmAECH  BUSE MPA. MPAG K&
AcCMPAG & &, FE#Fra. P ERmImE, 3
MPA. MPAG. AcMPAG i %k 4354 2.0,

P BLACR I 2557 2010 4F 9 H 3 27 4555 9 1

29.5 K% 1.2 mgmL™, BH5-40 CL-A7E. KK
R PG 10 mg, H R ERFE 10 mgmL ™, 4 CHRA7.
132 TAEWRCH] HIEW ANTAME, mA—E
T (1 i 2% Y TC B — R B B I I bR, S
MPA R JE 53514 0.2, 0.5, 1.0, 2.0, 4.0, 8.0,
25.0, 50.0 pg-mL™"; MPAG [F¥FE 4351k 2.8, 5.6,
11.2, 22.4, 44.8, 88.5, 265.5, 531.0 pgmL';
AcMPAG RIE /34 0.3, 0.6, 1.2, 2.4, 48,
9.6, 12.0, 24.0 ugmL "o SANECHIH & A ) 1) 5
PERES (QCs), i MPA (13 & /35124 0.35,7.00,
30.00 ug'mL™'; MPAG [543 5 A4 4.20, 73.80,
295.00 ug-mL™", AcMPAG I & 73 I A 0.48, 7.20,
18.00 pg-mL ™.
1.3.3  MFER LR HUfIE 100 pl, A 20%7
R 5 uL, JBAT; ISR D76 F(4 pgmL )i 2,
fif 200 uL, #&% 20 s 21 16 000 r-min &L
10 min, HX B35 30 pL 2EF.
2 %R
21 ke

7E “1.27 Wk &/ ~, MPA. AcMPAG.
MPAG J N AR AEGSAS 21 R AF 53 B . T 6 A ANIFl =
P, 4% “1.3.37 BUNABEEIER, RILE 215
J 254 nm B EAEEL, 304 nm I3 PN 20 S
MPA S AR S AR TP, BRIt e 1%
£ 304 nm {E AR K, WHE 1.

I

0 2 4 6 8 10 10
t/min

1 fi% % MPA, MPAG, AcMPAG & FE ¥ T 6

T' 3]

A-210 nm; B-254 nm; C-304 nm; 1-MPAG; 2—-AcMPAG; 3-MPA; 4-IS
Fig 1 Chromatographs for MPA, MPAG and AcMPAG in
plasma sample under different wavelength.

A-210 nm; B-254 nm; C-304 nm; 1-MPAG; 2-AcMPAG; 3-MPA; 4-IS
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2.2 brdEhek

B E 3 brEMZ, MPA £ 0.2~50
pg-mL™', MPAG 7£ 2.8~531 pg-mL™', AcMPAG
7E 0.3~24 pug-mL™' A, LPEREF. MPA brdE 2
Y = 0.449 0X+0.007 295 (r=0.999 7); MPAG ¥x
#HE il 2k 4 Y= 0.101 7X+0.092 63(7=0.999 9) ;
AcMPAG #5 #E il & &y ¥=0.266 3X-0.016 97(r=
0.999 4), Hrf X WKIE (ugmL™"), Y 4R i
TR A e U [T AR B AR
2.3 [l

A3 IR 3 b B o o ISR 8 T4, o3 KoK

MPA  Je HARUYIRRRE AR IR FERR A, 73l i R
“13.37 I FERAE, HEFE. DLILZE T MPA. MPAG.
AcMPAG  THIFA 55 AH W94 XoF B it 7K V3 R U T R 2
EU SR B 2] [PTAE 38, P s o iy 2 000 7550 1t i 2 94
J5 5 PR AR B () AR T SRR [P, Lk 1
2.4 FEEE

3 P[RR X R S 2 250y, FIRl—H A
o “1.3.37 BAE AT 5 IR, ARPEIE 45 353 H
W RSD, WiEs:5d, 19ed, #% “1.3.3”7 #/Et
FEME, AR e 25 B0 5 H (0] RSD, W& 1. & 2.
* 3.

F1 MPA L REREHFEAERERE N, B LR R HK(=6)
Tab 1 The recovery and accuracy of the HPLC assay for the quantification of MPA in human plasma(n=6)

N » EEES H AL 5 R E H ) A% S 2R 4
FE SR E /ng-mL : _ ‘ _
[ /% RSD/% M/ pgmL™! [ /% RSD/% M uemL™ [ /% RSD/%
0.35 80.7+4.9 6.0 0.3340.02 94.0+6.6 7.0 0.35+0.03 100.0+8.8 8.8
7.00 82.6+4.9 5.9 7.1040.35 101.4%5.0 49 7.1040.35 101.243.9 3.8
30.00 80.9+1.5 1.9 29.26+1.38 97.5+4.6 4.7 29.26+1.38 97.445.0 52
%2 MPAG fRIKEABAEREKE AN, B EZFZH(n=6)
Tab 2 The recovery and accuracy of the HPLC assay for the quantification of MPAG in human plasma(n=6)
B g L EE e , H 285 R4 , H 1) A8 55 R 5
[l /% RSD/% M/ pugml! [BIC /% RSD/% Mg/ ugmL™! [l % /% RSD/%
4.20 86.4+1.0 12 4.13+0.20 98.4+4.7 4.8 4.30+0.29 102.3046.7 6.5
73.80 83.6+0.7 0.9 75.10+3.81 101.8+5.2 5.1 71.40+3.06 96.80+4.1 4.3
295.00 86.842.1 24 300.70%13.5 101.9+4.6 4.5 299.70+17.0 101.65%5.8 5.7
%3 AcMPAG FRIKREMEWERERE N, HIEK R #H(n=6)
Tab 3 The recovery and accuracy of the HPLC assay for the quantification of AcCMPAG in human plasma(n=6)
B B gL : LBUF , H w&ﬁﬁﬁz , EII‘nJﬁ%Ef‘%;ﬁﬁz
[l /% RSD/% M3/ pg-mL ! (A1 % /% RSD/% Mg/ pgml™ AR /% RSD/%
0.48 85.5+8.3 9.7 0.50£0.04 104.248.1 7.8 0.52+0.06 107.9+12.4 11.4
720 86.2+1.9 22 6.92+0.27 96.143.8 4.0 6.82+0.20 94.842.8 2.9
18.00 86.9+1.9 22 17.35+0.93 96.445.2 5.4 18.00+0.93 99.8+5.2 52

2.5 o PR e PR

ot BRAR YA e L 3/ #, o B P b i
LEAL A . MPA. MPAG. AcMPAG 5 B 4351l
5 0.1,0.5,0.1 pgmL™", Bl MPA.MPAG.AcMPAG
SRR 0.2, 2.8, 0.3 pgmL ™ IFRAES 6 4,
e “1.337 WURERAE, dEFE, CKigmiAlS 1S g
RNFRAERIZR T8, 15 3 Py & B2 5100 0.2,
2.8, 0.3 ugmL ™',
2.6 et

I3 Pl B AR 4% 3 00, (ESE IR 24 h
Jed “1.3.37 #AE o SIEURERPUA S IR FE 5 % 9 4y,

- 838 Chin JMAP, 2010 September, Vol.27 No.9

B T35 CUKAE AR, BUHTBCT 20T B AR
b, L RERPREE K 3 4% “1.3.37 #AENE, L
REWE T35 CHMifr, KFEEZIT 3R, 7F
W VREIAS E TR o S5 KRR =35 CORAE T N H,
P “1.3.37 BRAENE, TEMKIHRRE M. BORE e
T “1.3.37 #AE, B BIEBORN B shdb e
JCE 24 h, HEFEME. WK 4. £S5, K6,
2.7 J7iENH

9 FE AR, B GHSARE = E
FHIVETT (AR 22 s MMF . Sl A Fi
%), HPMMFH&EN 1g, K2 1 {5,

PR HI 24 2010 4 9 H 47 27 2545 9 ]



k4 fFEF MPA A E M (n=6)
Tab 4 The stability of MPA in human plasma(n=6)

BRI g L JBCE 24 W FE JHCE 1 HFES, RRIEE b HbFR S FE S
MEE/ugmL"  RSD/%  WASE/ugmL"  RSD/%  WSE/ugmL'  RSD/%  JEE/ugmL'  RSD/%
0.35 0.37+0.02 5.40 0.38+0.03 6.58 0.3440.02 5.88 0.3340.02 6.06
7.00 6.7240.16 2.38 7.2240.46 6.37 7.3240.12 1.64 7.2140.35 485
30.00 30.83+0.24 0.78 31.83+1.24 3.90 29.57+0.59 2.00 30.90+2.47 7.99
%5 M+t MPAG HfE M (n=6)
Tab 5 The stability of MPAG in human plasma(n=6)
P A g L™ BB 24 h B TECE 1A FE R VRRPER, TR P o
MiFE/ugml™"  RSD/%  WfFE/ugmL'  RSD/%  MfFE/ugmL'  RSD/%  M#FE/ugmL'  RSD/%
420 4.29+0.41 9.56 4.16+0.38 9.13 4.3620.39 8.94 4.10+0.28 6.83
73.80 68.70+3.41 4.96 72.70+4.22 5.80 75.80+3.55 4.68 75.00+4.93 6.57
295.00 318.90+6.94 2.18 302.60+4.55 1.50 305.20+6.44 2.11 315.50+23.84 7.56
%6 Mm¥Ff AcMPAG M H I (n=6)
Tab 6 The stability of AcMPAG in human plasma(n=6)
PRI gL JCE 24 h KRR JCE 1 A FER, VRRIRE AbF IR
MiFE/ugml™"  RSD/%  WfFE/ugmL"  RSD/%  WfFE/ugmL'  RSD/% I E/ugmL"  RSD/%
0.48 0.51+0.04 7.92 0.43+0.04 8.14 0.48+0.03 6.18 0.48+0.05 11.30
7.20 6.57+0.29 4.41 6.27+0.35 5.58 7.5940.12 1.58 7.19+0.33 4.59
18.00 19.07+0.65 3.41 18.57+0.76 4.09 18.29+0.22 1.20 18.67+0.92 4.93

KAERZGW k2 )5 0.5, 1, 1.5, 2, 4, 6, 8, 10,
12 h IfibrAS e SR B I J5 1005E 122 MPA
MPAG. AcMPAG W& . 2y il LI 2,

1000 - —0— MPAG
—4— MPA

—O0 AcMPAG
100 M&

ML 25 e /ug-ml!

2 9fr i B4 EF MPA. MPAG. AcMPAG 7 -i i %
Fig 2 Concentration-time curve of MPA and its metabolites
MPAG, AcMPAG in 9 patients after renal transplant

3 Wi

MPA Frll 5 £ 2754 HPLC, B4R
UV kil gs A9 RS, Tk sei 2 MPA Il
2R LM AN 2B AT ST BRI e it
PRIP VR UGN, 38 A A 9% B R (enzyme
multiplied immunoassay technology, EMIT), EMIT
AR AR &, T EREE, 1T MPA HR)
HEI. {2 EMIT fRERIIN MPA J5E25%, T HAT
FEAG S B EVERIE R B R AN S, B4
P T AR AR I 9. I, HPLC {52
AR T 2527 2010 47 9 J145 27 45 9 W)

H AT BRI 053, JUHORAEN E MPA A&
AR o DA AR HT MPA R AR,
4% HPLC-UV, HPLC/MS/MS. M. LC/MS/MS
REPJET &, Hl TS TaES, BRTE N 24
BN TCVEIL % o SEH NS CA AT, R TSR
it /) HPLC-UV 3% [ I8 4y 1 MPA. MPAG X
AcMPAG. JTVERMELTE TG HER], AEWE
J& MPA S ILARUE I 00 2 24 Bl 24

MPA } HARS MPAG Al AcCMPAG i) UV Yt
R AR 3 MR, i T 215, 254 K&
304 nm. MPA K IAE 304 nm AEWRWCEL 215 nm 4k
/N 8.3, 21.8 F19.4 f%, Eb 254 nm 4b43 5]/ 2.0, 5.0
2.7 4%, 7 215 nm 1 254 nm N RGBS E . (H
7E 215 F1 254 nm B, 15 P9 Y4 0t L K& Ji] B Al FH
PP I, T MPA AL
B o [RIA, 304 nm B R AU L AEH A2 TDM
AR LB TR B, PR A 3 38 F P RGml J 4
A 304 nm.

HETH T MPA R AR S0 5 R i A
H 5 9 [ AH AL I (SPE) M -HAS IU(LLE) LA & 2R
UUUE. AR AT HIBEST, KA SPE M LLE J5ik,
AL A % ORI T N o HIX 2 Bl v A
S IRAIE BT, A, SPE VAT 5T (1) I AHAE
WA, 1 LLE V275 28 PR S I-A WL, 6 2R
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B Y A 2 et 1X 2 Moy B A E T il
PR RAS AT FH o B 100 v 1) R B D 4 25 2 R
AIREANWI SPE A1 LLE v, {HIXFh 7% Infaiff £
Tt o AWFFCTARYE SCHR, I TARIRFEE. &
W R UE R, B a e R 2 AR
N, R TS HARASR] T EK,

IR b R RS2 P MPA K SLAR S 1) TDM
JEH S8 . Shipkova 257V I, AcMPAG 7i/E B[]
pH %At FHEAEAE 4 CHRMRBRE/KMR. 1024 PR
R pH 2.5, FHAFHT 20 CH, FEAERFRARGE .
FERFFCHORRE A S CE 24 h, AcMPAG M MPA
() [0 R 43 51 A 60.4% A1 120.4% , 156 W 35 43
AcMPAG /Kfi# 3 MPA. KL, 7EAESRE G 2
T3 B I3 AR OMIR KA o 4k, AR
A ERTER TALEAE S RN 5 uL BERR, ke
Fe e P o Ab B S A S A AR 24 h SRR SR AT
A S AR
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