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Simultaneous determination of whole blood cyclosporin A, tacrolimus and sirolimus levels by HPLC-MS/MS
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Abstract; Objective To establish a HPLC-MS/MS method for simultaneous determination of immuno-
suppressive drugs cyclosporin A (CsA) ,tacrolimus and sirolimus levels in whole blood of transplant patients
with leukemia. Methods

containing the internal standard, and CsA, tacrolimus and sirolimus were simultaneously monitored by ESI

The whole blood samples of immunosuppressive agents were treated with methanol

mode multi-ion reaction monitoring (MRM) scanning method in HPLLS-Ms/MS. The gradient elution was per-
formed with 2 mmol/L. ammonium acetate -0. 1% formic acid aqueous solution(B)-0. 1% formic acid metha-
nol solution as the mobile phase. Results In this method, CsA, tacrolimus and sirolimus had good linearity
within the detection range,and the correlation coefficients () were >0. 99;each precision was <(8.33%; the
This

method is simple to operate with high detection efficiency and good stability,and is suitable for monitoring the

stability of CsA,tacrolimus and sirolimus at the three levels was good (RSD<C 11. 9%). Conclusion

blood levels of immunosuppressive drugs in transplant patients.
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1.1 — ¥R 201841 A5 HEG6 A5 Hi
Jb e 35 Bl 38 8% B2 B A IE HEAT CsA b 5 52 7] il RAP
G BE I TG 97 25 WA I Y B A R G 4 i bR AR L S
550 5, Hor 38 260 i, £z 290 B, th v 4 24 %, H
12 W 32 B S0P I B A Mt . 18 P R AR 1
I U B AN A T R . AE AL B AR A B, A S8 A X
TRAE A W) AL ek Bp AR Ab TG AF 6 B RE 1 IR 52 A
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1.2 U8 5iH 4000Qtrap %X (AB Sciex) .
Analyst V1.5. 2 T/Euh (£ E AB &) ;A Shi-
madzu 20A = RORAHCE R G (H AR S HA D , 64
¥/ Ultimate XB-C18 ( [ H JiL /A 7); VORTEX
QI LIN BEI ER-5 CH AR DUJR I e 1 & #%) » & H sh &
WY % B O Ml ( Thermo Fisher)., H fE (HPLC-
Grade, fisher) , JE B R ZE MWK (7 JE B K s B R
(HPLC Grades MREDA TECHNOLOGY INC); Z,

INC) 5 2 A1CER S BRI B, AR, P4 Bl A6 T8 4y
FBRAFD 5 CsA Al 58 58 5] F PG % 58w A5 4fE i (HPLC
Grade, SIGMA); ¥ ff £ D (Cyclosporin D: CsD,
HPLC Grade, Toronto Research); T & % & (Asco-
mycin, HPLC Grade, Toronto Research) ; Clin Chek-
Control: RECIPE (CHEMICALS + INSTRUMENTS

GmbH) .,
1.3 hik
1.3.1 @igmiE s Bk kM. RAH Ultimate

XB-C18 {3 #£ (4. 6 mm X 50 mm, 5 pm) ., AE ¥
65 C; Wi 0.8 mL/min; sh#H:2 mmol /L R4k
0. 1% HER /KR (B)-0. 1% H R Y BRI 9 (A , BERE
i 5 pLs PR T A B EE PR . Horp 0. 01~0. 1 min A
AHAKSE M 50 %6 ~100% 4 FF 0. 9 min,1. 0~1.1 min
A FHZKE N 10096 ~50% , AR FF 1.9 min, BT 4514
FL S 55 L B UR (ESD 5 B T « 1F B TR WIS =X
3 MRM; B F- W55 B B .5 000 V3 I 1325 °C 3 W25,
(GS1) 165 ; 5 B IS (GS2) 55,5 X, (Curtain gas) ;
20 ; Rl 48 <K A7 - Medium; F T 22 52 40 87 525 1 430
CsA Jfifaf b (m/z) 1 219.900~1 203. 100, /1% D
m/z 1 234, 000~1 217. 000, fth 7& %= & m/z 821. 5~
768. 5. 5% 5 H) m/z 931. 7~864. 6, T EE m/z
809. 4~756. 4; & Fh LIS SRS BN« 1.,

M2 #% (HPLC Grade, MREDA TECHNOLOGY
=1 L &
259 BEF(m/2)  FETFm/2  HEEEms) ilf 488 FlL () H LR () SR ()
CsA 1219.9 1203.0 200 73 27 12 10
HHE D 1234.0 1217.0 200 73 27 12 10
b 5 52 ) 821.5 768.5 150 83 30 13.5 10
75 % 51 931.7 864. 6 150 79 25 8 10
FRER 809. 4 756. 4 150 81 30 12.0 10

1.3.2 ARdESESBKEBCH] R % R B o i T
10 mL 2, AW B AR 8 CsA 105 pg/mL Al
B 100 pg/mL P4 ¥ E A 10 pg/mL FHE R D
100 pg/mL, FHE R 20 pg/mL SR, HE T
—20 CUKFHRAERH .

1.3.3 IR B4 100 L T 1.5 mL
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2.1 PRAEMRZERAGIR S ELE 1, mE AT
L, CsA TR D By IR 1E] 43 %] 4 1. 60 min. 1. 65
min, flb 55 5T | P B B R R T4 B 2K 0 g R) 2k
1. 49 min, CsA . flh 3¢ 5 5] VG 2 58 w7 #2k H /b —
Tk AT £ M [l U5 A0 S A o il 2% LR I RR R E R
CsA WM R ER D. b 52 25 7 F1 PG 2 55 5] i L H N
brje T RERE 2 . H M F 0 )& CsA 16 ~1 600
ng/mL, B3 5 H 0. 5~50 ng/mL, ¥ & & 0.5~
50 ng/mL, A0 K R E () =>0.998 5, WK 2(A.B,
C) s F A I BR 43 51 &1 CsA 0. 427 ng/mL ., i 5% 55 7
0.078 ng/mL,PE & L] 0.153 ng/mL,

2.2 [ICRAKESE  CsA Ath 8 50 7 15 % 51 7] 2%
UL 2, CsA HE N R % 5 (CV %) JE L R 0. 80 % ~
1.29% LIRS % B (CV YO BN 5. 21% ~6. 73%
f7e B mE HE R (CVY) W H A 0. 24% ~

1.35% LIRS % (CV YO JE R R 2. 22%~3. 26 %5
Va2 BRI LIRS % (CV YO TE R R 0. 31%~1.32%,
it 6] 45 % B2 (CV Y0 5 Bl 2l 5.49% ~ 5. 66 % ; <<
8.33% . HHF 2 WA CsA M 5e 5 w] A1 PY % 55 5] (1446 X)
ISR AE 90 %6 ~110 %6 » 32 BHIZ 7 V6 1 HEG B 3047
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3 r=0.999 1 |02 r=0.998 8 K 040 =
20 ) Eé’[\
00 0.00 & B
’ 1500 5 10 15 20 2% 30 % 4 4 50 5 10 15 20 25 30 3F 0 4 50
CsAZK /I # RDIK T R SRk TREEKTE ATERKE/ FEEERKTF
2 CSAMfiRERMATERANEHER
x2 CsA i RE A AT X 7 K15 % B B x
CsA b 5 5 ) 7§ % 54 )
WH o BT ok R[] s 3¢ cv K X ] s cv K S [ g cv
(ng/mL) (xts,%) %) (ng/mL) (xts5,%) (%) (ng/mL) (xts,%) %)
Eii 2 %7K 57 98.2+£5.5 0. 80 3. 46 100.343.7 0.24 3.69 98.4+7.8 0.31
K 119 103.3444.8 1.29 7.08 102.444. 6 1.35 11. 90 105.745.3 1.32
= K 237 104.242.6 0.68 14. 60 98.5+2.5 0.58 20. 30 99.1+5.1 0.74
e 15 fRAKF 57 98.2+6.3 5.92 3.46 102.3+6.5 2.22 3.69 95.1+5.4 5.49
ok 119 99.2+£5.9 6.73 7.08 100. 445, 4 3. 26 11. 90 96.8+6. 4 5.53
= K 237 100.043. 4 5.21 14. 60 96.6+3.8 2.73 20. 30 97.4+1.1 5.66
%3 CsAMRERMAT ERANIEEMIKE (x £5,ng/mL)
CsA ity 3 55 =] 79 % 5]
i H
FrAs 1 bR 2 bR 3 bR 1 bR 2 bR 3 bR 1 bR 2 bR 3
/1K 79£12.66 131£7.23  25047.37 3.56+0.04 7.1340.17 14.2740.50  3.5140.14 11.23+0.81 19.57+1.91
2K 89+9.29 162+10.15 304420.66 3.494+0.05 7.1140.28 14.0040.50  3.55+0.38 11.27+0.40 19.3740.99
3K 80+5.69 1434+12.50 248+11.15 3.53+0.04 7.1040.17 14.1340. 31 3.51+0.16 11.53+0.76 20.0041.30
)=S0 83+5.51 145+15.63 267431.77 3.53+0.04 7.1140.02 14.1340.14  3.5240.02 11.34=0.16 19.6540. 32
F 2.56 1.81 0. 49 1.82 0.02 0.27 0.03 0.18 0.15
P 0.15 0.24 0. 64 0.24 0.98 0.77 0.97 0. 84 0.87
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2.4 WERRIF MR SPSS 19. 0 X CsA L Alh 38
B RG2S A] ()R D 45 ARG T 3 b, CsA 1973
KA 106 ng/mL, LKA 96 ng/mL, fIKTF VU4
PEFE A &7 27. 45 %0, i T U437 BE AR & 24. 00205
M 3E 5 w34 7K - 5 ng/mL. i K-y 4.6 ng/
mL I8 T U 537 BB A 84 5 25. 27 %6, 8 T I A i BB
MIELHE 7 24, 36205 P9 & 5w F UK Ry 5. 83 ng/
mL, KR 4.6 ng/mL A& T U437 B A9 K4 o
26. 00 %0, = F DU 40 47 5 A 850 5 24, 55% . BRIk,
SUDC T [ RPN G TR Bl VY g e N S Ut s A 2R o T
AL CsA A 72 B2 R A PE X B A 1 Q1 ~Q3 7 5l K
61~139 ng/mL, 2. 9 ~ 6. 2 ng/mL Hl 2. 8§ ~
7.3 ng/mL, $&7RIZ BT B E U0 BE 245 W) oK ST i IX [
Il R AE SR 54
3 it it

TR b 8 I i 28 R BR B I IR 24 B S 50 = T A ST 1Y
I 7k R R PR EE, ik R e TSR, T LA R
CsA b5 525 M PG 2 58 5] B3697 259k, B A
P A3 31 461 300 I 24 K SF- A 0 o 3 R e e ik
ZIT R B R B S A A AR L R T
PEREMEANAE A7 76 38 XA P J NG 5 5 SO 0 45 S v
FF HASBE 7] B Kzl CsA A 5 5 =] F1 75 % B2 w] , (7] i)
B8 LA B0 AR B 1 S I g RN R IR,
HPLC-MS/MS 5 N7 78 G 5 58 SR - He HAG il
BER 2G4 A B HLAT LATR)BS) A DU Cs A LAl 52 55 =] A pg %7
L] AT B B LA R AR L RE B TR I H AR
R Kb BT B R N 2 SR v R T I R DR L A A b A
W 257K, A 7 b 4T CsA At 7 B 7] Al 2 52
) UL 225 AT A I P 45 R 2% B L 3% T 8 e 4 T 6 I R
AR B A D 75 5K AT (] B W 0 24 ) A R A P Y R R
LD TR IR R MRE R TR A A R
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