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Establishment and application of a method for the determination of plasma protein binding rate of
imatinib and its metabolite
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ABSTRACT OBJECTIVE To establish a method for the determination of plasma protein binding rate of imatinib and its
metabolite (N-desmethyl imatinib) and apply it to patients with gastrointestinal stromal tumor (GIST).METHODS Using imatinib-
d8 as the internal standard, after being deproteinized methanol, the sample was determined by equilibrium dialysis combined with
liquid chromatography-tandem mass spectrometry. The free concentrations of imatinib and its metabolites in plasma of GIST patients
were detected by the same method. RESULTS The protein binding rates of imatinib with albumin, al-acid glycoprotein and
globulin at 120 ng/mL and 4 000 ng/mL were (92.5+1.0)% and (91.7+0.4)%, (56.6+2.0)% and (62.6+2.6)%, (56.3+3.1)%
and (68.0+8.6)% , respectively. The protein binding rates of N-desmethyl imatinib with albumin, al-acid glycoprotein and
globulin at 60 ng/mL and 2 000 ng/mL were (90.6+3.5)% and (91.3+1.5)%, (54.1+5.1)% and (63.7+1.3)%, (56.2+7.6)%
and (67.5+7.3)%), respectively. Compared with the low concentration group of imatinib (120 ng/mL) and its metabolite (60 ng/mL), the
plasma protein binding rate of high concentration of imatinib (4 000 ng/mL) and its metabolite (2 000 ng/mL) with al-acid
glycoprotein and globulin was significantly increased (P<<

AZEETE FEZ A BRI H (No.81503160) ; TLIR 4 0.05) , but there was no signifi-cant difference with albumin
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(P>0.05). In blank plasma, the protein binding rates of
imatinib (4 000 ng/mL) at high concentration and its meta-
bolites (2 000 ng/mL) were significantly lower than those of
low (120, 60 ng/mL) and medium (750, 375 ng/mL)
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sunluning0521 @aliyun.com imatinib and its metabolite in plasma of GIST patients were
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metabolites and the protein binding rates were —0.298 5 and —3.332 3, respectively (all P<<0.05). CONCLUSIONS The method
for determining the plasma protein binding rates of imatinib and its metabolites is successfully established. The plasma protein

binding rates of imatinib and its metabolites in patients with GIST are negatively correlated with drug concentration.
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protein binding rate
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AL £ ZAL 284 1290 Infinity %) 55 0RO €4,
AL (£ Agilent 23 7] ) , AB-SCIEX API 4000 %4 £ 5k Py
AT T4 (35 [ Applied Biosystem 23 7 ) , Stratos %Y i
YRV O HL | Single-Use RED Plate with Inserts %53
Sl 7 M2t B (35 [E Thermo Fisher Scientific 23] ) 4% .
1.2 FEHBSIEH

P 55 @ kB (43 989% , 4it5- LPCOP57) (N-£
FH P T4 5 2 %o B i (4l B 989% , 415 LN90052) 1 [
bt E R EEHE A R A R e -d8 (N b, 4l B
98.7% , #t5 2-AJK-132-1) I [ JIl1 4= K Toronto Research
Chemicals 23 7] ; ALB (4 J& 20%, 4t 5 S20170005) ) H
14 [&] CSL Behring GmbH 23 Al 5 GLB ( 4l ¥ 5%, it 5
S19993042) W [ il &R %% A 245 b A PR3 7] s AGP (41 =
99% , 4t *5 SLBI6840V ) Il F 3¢ [E] Sigma /3 F ; Bk $h 2%
% W (phosphate buffer saline, PBS, pH 7.2, #t 5
20012027) 114 F £ [E Gibco A 7w s HEE . LR L LB R
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(2.1 mmX 50 mm, 1.8 pwm) R EFEH:, DL ZMfE-10 mmol/L
IR (55 0.19% LRI (T7:23, V/V) R shAH ; b
35 °C; i A 0.5 mL/min; HEFEEA 1.0 WL s S04 s ]
2.5 min,
2.1.2 BUGSME BFURA H S B W =
22 N W 5 SRR SR TF B 5 B Ak R A 5 500
V5 B FIRIRIE A 550 °C 5 A0SR 45 psi; A8 TN
55 psi; LAY N 35 psi; MliTESE R 10 psi; T2 &
AT B X 53 R m/z 494.4—394.2(BH I8 ) om/z
480.4—394.2 (N- K H B AP L JE ) . m/z 502.4394.2
(HH5) -
22 BEHEHE
2.2.1  PHEE e X IR S WSS S AR
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mg) , 73 E T 10 mL ARt R, HHEE- K (1:1, v/p)
AR 2% TR AT, T U B VR B Ok 1.00 mg/mL A B2
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P, HH Y SR A 0T 2, T sk o £ v B R 50.0
pg/mL (14 AR 25 T BRI b 28 VRS o, FH HH B 7
2T B BRI AT
2.2.3 AR IR AR S ORI TS RE VAT HU2.2.17
TG P B3 JE Rt BR St ¥ v b HA I i s 1, P PP
FiREIG 458 2.5 uL, LA ZS LK 50 pL, IR ER S, i
AR T 3 JE R R 4353 A 50.0,100,250 ,500, 1 000,
30004 5005 000 ng/mL, {4 5 it 1k g 43531 4 25.0
50.0,125,250,500,1 500,2 2502 500 ng/mL [¥] Z 51 b5
T HHH 288 I 2R L, D R R e R VR A i R
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PBS 100 uL, A3k il & fF E 8 Je S ILAR Y ot i vk i 43
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1 R FARIE M ZE PBS HE i 5 W, DA R o vk B 43 5311 35 oy
2.00.4.80.30.0.,160 ng/mL [ Fi 15 PBS FEMVAT
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2.5 uL, WHERA), A 10.0 ng/mL B ARV 300 L,
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2.4.3  MENREE ARG % B 22,37 IR B I K
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PRSI HT , B 5 H N B 5 JE S 3 d, B4 H A
KSR . DA B 5 B e v B 04T g, AR R 22
(relative error, RE) B 5 UEM [ . 45 Won , & FEM I H
P . H 5 RSD ¥ A5 T 12.9% , RE ) —6.3%~3.5%, 15
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D5 L WAL PR 2.1 T (A 5 R SRR AT
ESREIERIA (4)) o B FLSGE L L6 {7, 4% 42.37 10
ORI IR, 43 A JE Rt B v A Gl
P WA LT v B b AR A R B X, P 2.1 0
N 5 S SR T I SRR IR (4.) o [RIE
2020 AF g i 24 L) (D3R ) LR B ) O s e T i
W FE 53 51 1204 000 ng/mL, 483 9 J5t & vik B2 43 51l oy
60.0.2 000 ng/mL A4 | iy B VA JE 25 B30 ARE AT
RRMRPE AT 6 007, $5“2.37 T F ik TIAL B , B4 2.1 R
3 5 s S5 A R AT D SR TR AR (As) o I Bl AH
Ll 5] 1 B 55 R e e 1 7y B o S S LA i ) R
VR, B EE A 6 00y F 2. 37 I R i UL B, B 2.1
T €035 5 B A R HERE AT, TE SR TR R (A,) o $RHR
K3 = 41/4. X 100% , £ 5 T = 44/4: X 100% ., 45
SR P e KA AR A Y R B RT3 4y
Wk 89.2%~102.0% (RSD<\12.8%) . 88.8%~99.7%
(RSD<14.3%) .99.0% (RSD=8.8%) , “F- 14 £ i [X -1~ 73
Wk 98.2%~103.3% (RSD<4.6%) . 99.8%~101.1%
(RSD<6.1%) .107.0%(RSD=11.7%) , {54 H: ke i 2
HATHTIERT,

245 FEMRES  He2.2.37 TR kR R R R
J v 43R 120 .4 000 ng/mL , AR 3547 5 vk i 03]
“460.0.2 000 ng/mL FY JBTH Il HEAE b VA R, BV FE 4% 12
1y, £ B33 43 3 F 2 IR HCE 20 h 4 °C H shilbRE R iU E:
20 h VR (=70 °C) KIRAF . — 70 "CIRRE Rl 3 i
P 2,37 T Jr vk AL E A 2.1 IR 0 5 T A4
PRERE AT, 0 SRR RN, DA 5 B vk B 001 7
Fba, HHRE B EARE M . 25 R R, 58 Je Sy
Yy e 19 RSD $ A & T 8.3% (n=3) ,RE iy —7.4%~
8.5% , FE AT AL o0 76 LR 4 Fh A 1F F e M R4
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246 FREFEEE H2.2.3730 FHEEE K HAREY
Ji Mk BE 43 514 5 000, 2 500 ng/mL Y7 T 28 1l % ke
AR, 2.3 TRy LA B T A L PR 2 AR
RV 3 53 HU2S P 50 L, #62.37 TR J5 i Fiiab 34,
Bl 2s (1 MARAS s B 2. 1700 R (03 5 B 4 - iR
OYHT, AR RN, IR 5K, SRR, AT
BRER AN i SEREAS B E

25 FEEWHER

2.5.1 HEPLEERRMAEA RS BC2.2.17 30T R
ThoRR JE Xk R VS Y S L AR v VRS o, P P A g
PR e o B VR B 4359110 120 .4 000 ng/mL , 11514 5
HHHEE 73900 60,2 000 ng/mL AR (45 & R TARIRI .
] I} ALB (200 g/L) ] PBS i B & 45.0 g/L ; Ff AGP
(10.0 g/L) FH PBS #i B % 0.100 g/L ; ¥ GLB (50.0 g/L)
JHPBS i 2 25.0 g/Lo B L3RS [) o 2 ¥R B 1) 28 11
T8 50 wL FIA [H) Jo o2 e B8 (0 2R 45 & R TR IR 2.5
uL, & T 1.5 mL SURFELOAE T TR A R 3 RS R R
A RRIIREAR

2.5.2 AFHEHEBWE RN E 75— IRV
VRGP EAR R S R e B S I AN - S ERe s walllf = 27N
BRI I 3% FEAS 200 pL  PBS 350 plL, % B A 25 2%
B, LA 800 r/min I HE 2 h, 735 AP FLH I AR
PEATAN R 2.5, 17 0 T 2K 1 45 A R R I REAS | 4%
“Q.3VIH T Oy VE AT, PR 2.7 R (43 5 Bk Sk
FEOMHT AR B A4 G R  BHS G F =
AR BE —PBS VR ) FE AR EE X 100% . 7€ 3 1%, HCF
BIE . {81 SPSS 26.0 8k, % e K 46 AT Ge 12 o0 M
(R S5 8w, 500 58 2 (120 ng/mL) J
AR P (60 ng/mL) LE# , /&5 W B A7 5 % JE (4 000
ng/mL) & HAC 1 (2 000 ng/mL) 5 AGP . GLB A9 IfiL 3¢
F 4G FR R ER S (P<0.05) /5 ALB fI I 3 & 11
AR, ER TR L (P>0.05), 4R I#E 1,
*1 FOERREREMSARAEANESENES

B(n=3)
RAfE PRl W/ (ngmL.) RHEAR (v ts)%
ALB RoERE 120 92.5£10
4000 917404
NEREGTER 60 90.6+35
2000 913415
AGP RoEE 120 566420
4000 626£26°
NEHEGTER 60 541451
2000 63.7£13¢
GLB FEEE 120 56331
4000 68.0£86°
NEREGTER 60 562+76

2000 675£73¢

a: SRR B T8 JE (120 ng/mL) Jz HAR 4 (60 ng/mL) %L,
P<0.05
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2.5.3  AN[E SR O SR e AR 5 5 B gk
FEESEERME  BC2.2.37 IR B i e A
(O S8 Je AR g O i Wk 43 531 R 120, 750, 4 000
ng/mL , R34 5 v B2 43 51k 60,375 .2 000 ng/mL) ,
$5242.5.27 U )7 KN R 25 A R T 2500 o
SER R, TR E O SRR e K A I I % 2R 45 A
RERHRE i, 2R LG T2EE L (P>0.05) ; =ik
P IR e R AR 0 I R A 45 AR BTG o
W (P<0.01), Z5RILFE2,

®2 AEAREREFRSERRERBEMSZTAMEN

BEAZARNELER (n=3)

TRl VI (ng/mL) BABAEG+9)1%
ROHE 120 98.6+04
750 984402
4000 974404
NEPEGTER 60 98.4£04

375 983104
2000 97.0+03¢

a: G LR K HAR IR (120 .60 ng/mL) ,# (750,375 ng/mL)
WRBE LA, P<<0.01

26 BEONRTHELESENE

2.6.1 MASHBRbRHE AP ATRHER : (1) &
S BRLL SR SR GIST; (2) 45252 i se B VIR A How
PRSI GBAYE ; (3) Z R AR MR FH i 5% e 5 (4) GIST
VIBRA S U 235 hy v v B2 52 R XU 5 (5) 35 6] AR 35 e
JPMEALTE S R 0~2, EENEZR N AE IE & 5 (6) -8 A
18~75 % 5 (7) i A B3 2 A1 IR 2 LA 8 T A R
P AR RIHEBRARER « (DTG SRR ; (2) G IR
S FLIA A 2 5 (3) 7™ F RS D) B AN 4l 7 2 R 7 2 i/
KA TR R BB 1 # (A LR 3653 s () ARBIFETFR
I 4 RS S AR ST 9 [R) B CSnT HAbIG RAFSE
2.6.2 TORLRIE AT R4 a ER R — MY
JaE = B PR P AR HZS 5L S ATttt di A 550 2013-SR-142,
PEPEZBE 2014 4F 12 F —2017 4E 9 H IG 1Y GIST /3
64 151 , Forp 5k 33461 Lotk 31 491, SE X AE S (54.3 £ 11.8)
% i BENEZ P L E 400 mg/diGIT B4
2.6.3 B M EAZGRONE REFABH
AbTF RS B A VR BE I SEAEAS  $2“2.5.27 W 5 vk Al
MR LG F . G5B , 8 e ARG -
I AR 454 243 314 (99.0 £0.3)% . (99.2 +0.3) %,
{61 1] SPSS 26.0 &/} , ¢ Pearson A G20 T, 45 5 R
P T R AR %) e e B R, iR 8 R P K (o
435124 0.800 4.0.682 0, PFI/NT0.05) , Il 5 P45 4 3%
A (451 —0.298 5. —3.332 3, PH/NF0.05) . 45
UL 2,
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A A2 T ASEA AU (205 ) X €
T W U T2 AT 1 P D, 5 SR 5 B, 7 gl 7 € i e
WA T2 0] S5 P4 S R R 22 TG L, AH 2 R DTS R T A
W NG A WL . R A %5 %8 T R TRl K A 10
mmol/L Z. B4 .10 mmol/L ZR%% (5 0.1% 2.1 i
V] B R A O L 25 5k B, AR DL 10 mmol/L TR B
YA KA B, AT R 2K R 174 B e e R % B B (] 1) 2 B0
P EANA 0.1% R , T 1658 B B AT R R, $2
o R AR, Bk 20 -10 mmol/L k%% (£ 0.1% 2,
FR)VEBCN T BIAN . A PR AR & B, S A 0.5
mL/min B, 72 D0 B3 T ARAG 5305 10 P B B [ 5 9 ELAE
) )28 Ay T B B RDTOE S A, I G T A
R s BLAN, S5 R VR RE Y N A B R 4t T AR 1 3
LR RN TE S A L SRR SEBL T A R AR A v A AT
TGN, R 28 IR BEAR KRR AR 25 T b s
HERR T = AR B 58 Je -d8 S A o

AR BN, O S e AR S ALB AR
H 25 A 5w, Bk i 58 e LAY 5 AGP.
GLB A9 IfiL 3% 3 1 25 A R i 3 TR, (H 5 ALB i
EASARILE, ZRIGEE L, XA
FHAREY S ALB 455 rTREJR TARMZS &, LU 25 i
B INZ3P L U S 25 Uk BE S AN B e A b e,
T AR R D AR I PR A A e b i 5 | AR EE AL,
R BE IR 5 4 [ — R IS I 25 B, 75 % 1
TR P I 245 6 B AR Ak . B B e R AR S R
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