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& BB Rk, €842 A Waters BEH Shield RP s, &3 48 % 10 mmol/L T8 4%- T M (70: 30, V/V) , i#ik 4 0.3 mL/min, A£%
430 C,#tHF A 10 uL; a#EE XA % 2o B, B & FHEX , &5 F 24 m/z 316.2—180.2(F 471 iT ) \m/z 332.3—196.2(5-%
A TAEFNIT) im/z 304.2—153.9( AR FN T, FIAR) . JR6 X SD KK, A HI4E fkom A G ig iV #4977 0.53 mg/kg, T4 AT A4 % )E
0.25.0.5.0.75.1.0,1.5,2.0.4.0.6.0.8.0,12.0,24.0 h Z IR AE A 2. 0.25 mL, M & o F o 3V #4651 7T R I AX 4 5- 52 2 30 4650 iT 69 IR,
5K JA Win Nonlin 6.1 #4325 30 52 A%k, 45 R 9049 T A 5- 2 IV 46 3) iT 09 i 3R B M6 ) 5 0.1~100(7=0.997 2) .0.2~
200 ng/mL (+=0.996 5) , & ¥ &% %] 4 0.1,0.2 ng/mL, B A (n=>5) , B 18 (n=3)RSD 34 T 12% , & # £ % 94.1% ~105.4% .
91.0% ~103.6% , I e K F 5% 4 712.4% ~87.3% .107.0% ~115.3% (RSD 3 > F 13.6% ,n=6) , £ R 2 5 4% 4 105.9% ~
107.8% .83.5% ~88.2% (RSD 34 s T 10.3% ,n=6) , 44 & # 4 RSD<11.0% (n=5) ; 2§ 3/ 5 K 4 cou 2~ A 4 (49.97 £ 11.14) |
(16.87 +7.35) ng/mL, t,, 5 %1 # (2.88 £0.21) . (4.21 +0.95) h, AUCo-04 2 %1 4 (90.95 + 7.06) . (49.13 + 5.33) ng-h/mL(n=6), %
it AR T AR A B R E N TR IT R R 5- B RIS ITE R KRR S F FHER

KR ST 5- AR IS IT e R R 25 3 RO R B AU & - B IR

Simultaneous Concentration Determination of Saxagliptin and Its Metabelite 5=hydroxy Saxagliptin in Plas-
ma of Diabetic Model Rats by UPLC-MS/MS

NI Shanhong'?, TANG Daoquan’, DONG Jie"*, XIAO Bingxin'; LIU Yun', LI Yanli', SUN Zengxian' (1.Dept. of
Pharmacy, Lianyungang Hospital Affiliated_to Xuzhou Medical University/the First People’ s Hospital of Li-
anyungang City, Jiangsu Lianyungang) 222002, Chinas2.Teaching and Research Section of Drug Analysis, Xu-
zhou Medical University, Jiangsu Xuzhou 221004, China)

ABSTRACT OBJECTIVE: To establish a method for the simultaneous concentration determination of saxagliptin and its metabo-
lite 5=hydroxy ‘saxagliptin in diabetic model rats in vivo. METHODS: UPLC-MS/MS was performed on the column of Waters BEH

S S S S S L S S S G G S S SR SN Sy

2010,37(6) :464-468.

PR RTERD. P Ble RSB F 5857 %,

[7] Jrioess, AR, BEALAR, 45 ki e oy 904k B ob Ji e ofn P-4 v 2012,17(4) :387-391.
PR BT ER LT 35 552 516 K 2016,32 (1] 2%, T (11T Mo Mo o i 2 S i 2B PR
(3):193-196. SEHEIELT]. IR 254 5 16 K, 2013, 28(5) :806-810.

(8 XUHHs, BALE, 2, 5 EMMALKRBURBRLIERE 115y g geme st 2o, ey 50 LIRS0,
ﬁ;aﬁ%qﬁjﬁ@t%%”ﬁmﬁﬁq: B #,2016, 11 A I E 5 % &, 2008,4(3):213-216.

(97 Jimcks, EAHO, FKOL, 5 MBI B E B e L Eﬁ;% SR A T BRI
o B A B 225 2 T 22 Uk B 1. W5 R A PETTAG [0]. 5 & 5 A% 2 9% 9% , 2013,20(2)
Rl A% 2 A, 2016,22(18): 112-117. 115-116.

[10] 83 Bk, bt % HUMR R K BUR et (141 V0 2R SRR TNF - Ol 7 45 17 6

K R A IE AR o W IT T I AR N 25 W 4 B o HL§E : 0518-

85605518, E-mail :nshwp@126.com

#OBARIER  TARLG, WL AFFETT 1 N 254 00 BT . LT

0518-85605518, E-mail:sunzx715@163.com

TEZED; 2017 455 28 4 16 1

il S M G 25 M F 5T gk SR (D). P B 25 B, 2016, 27(28) -
4016—4020.

(Wick B 11:2016—-10-14 & H I :2017-01-10)

(G pR )

China Pharmacy 2017 Vol. 28 No. 16 - 2201 -



Shield RP;s with mobile phase of 10 mmol/L ammonium acetate-acetonitrile (70 :30, V/ V) at a flow rate of 0.3 mL/min, column
temperature was 30 °C, and injection volume was 10 pL. Scanning mode was multi-reactive monitoring with positive ion mode,
and each ion pair was m/z 316.2—180.2 (saxagliptin) , m/z 332.3—196.2 (5-hydroxy saxagliptin) and m/z 304.2—153.9 (vilda-
gliptin, internal standard). 6 SD rats were selected and intragastric administred saxagliptin 0.53 mg/kg after inducing diabetic mod-
els. Blood sample 0.25 mL was taken from eyes before administration and after 0.25, 0.5, 0.75, 1.0, 1.5, 2.0, 4.0, 6.0, 8.0,
12.0, 24.0 h of administration. Plasma concentration of saxagliptin and its metabolite 5-hydroxy saxagliptin were determined, and
Win Nonlin 6.1 software was used to calculate the pharmacokinetic parameters. RESULTS: The mass concentration of saxagliptin
and 5-hydroxy saxagliptin ranged in 0.1-100, 0.2-200 ng/mL(»=0.997 2, 0.996 5) ; limits of quantitation were 0.1, 0.2 ng/mL; in-
ter-day and intra-day RSDs were less than 12% (n=5, 3); accuracy was 94.1%-105.4% , 91.0%-103.6% ; extraction recoveries
were 72.4% - 87.3% , 107.0% -115.3% (RSD<13.6% , n=6) ; matrix effects were 105.9% -107.8% , 83.5% -88.2% (RSD<
10.3% , n=6) ; RSD of stability was less than 11.0% (n=5), respectively; and pharmacokinetic parameters as c.. were (49.97 +
11.14), (16.87 £7.35) ng/mL, t,. were (2.88 £0.21), (4.21 £0.95) h, AUCos, were (90.95+7.06), (49.13 +5.33) ng-h/mL
(n=6). CONCLUSIONS: The method is simple, accurate, specific, and suitable for the pharmacokinetics research of saxagliptin

and its metabolite 5-hydroxy saxagliptin in diabetic rats in vivo.
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Fig 3 Concentration-time curves of saxagliptin and 5-

hydroxy saxagliptin in diabetic model rats in vi-

vo
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Tab 1 Pharmcokinetic parameters of saxagliptin and

5-hydroxy saxagliptin in diabetic model rats in

vivo(xts,n==6)

e 34 DHFITT SEILDHIINT
finsh 2.88+0.21 4214095
fucsh 0.25%0.01 0.54£0.10
Conerng/mL 49.97+11.14 16.877.35
AUCy241,ng*h/mL 90.95+7.06 49.18%5.33
AUC, .. ,ng+h/mL 91.72+1.57 511851485

3 itig

A S NN R R G L PR R L RT R R
K I VDA 51 7T S AR 5- 52 BE VD A& 57T 1l 24
WREE R 7%, IF BN T T K R B2 ot . A S5
YR BEH Cs (o3t i 1 R BEVE i sl Al , 25 51 5-
FRILUDREHNTT I 1t T BRIAAS BRI LK 5 76 37 s AH v
SN2 J5 5-F2FEVDAS ST 1) i 7 (5 w5 , (EURS: DN 47 i
JE7AE 2% . {#i Fl Waters BEH Shield RPs {5 1522 )y v
B SR K A 2213 0.1 % H R L0.1% H -5 mmol/L H
MR i , (R BB G 7KORH B 38 G D 4y g e B 742 22 HL 53
SRR, SO BEAN S I R R, EL IS ke RS N & TR i
VS0 PP R e 8 RCRE Ry e I 4, SR 212645 10 mmol/L
LIRER-C VR BRI R

B AL BRI 2 LEE VAR 1 TT i 2 Bl A E K Hr s, 78
TN R SRR H 5B ST K
PR, R TR S P BEREA TOvA R, DR IR ==
B[] s B 255 L A PRIYEE i R YR AR 2 U 3R 7 VAN
TE AL IR S A T 2 AR P I Ak L

- 2204 - China Pharmacy 2017 Vol. 28 No. 16

ST ity 140 R SO0 R i T AT A T4 F A DG SR
WU AR I EE SR Ak B
g5 bR B G VR AR R L R

5, a1 TV SN TT S A ) 5- 2 B A ST THER

U I 25 8B

S 0k

[1] Boulton DW. Clinical pharmacokinetics and pharmacody-
namics of saxagliptin, a dipeptidyl peptidase-4 inhibitor
[J]. Clin Pharmacokinet,2017,56(1):11-24.

[2] RoseA,Jennifer H, Jeffrey WS. Pharmacokinetic, pharma-
codynamic and clinical evaluation of saxagliptin in type 2
diabetes[J]. Expert Opin Drug Metab Toxicol, 2016, 12
(4):467-473.

[ 31 Neumiller JJ, Campbell RK. Saxagliptin: a dipeptidyl pep-
tidase-4 inhibitor for the treatment of type 2 diabetes mel-
litus[J]. Am J Health Syst Pharm, 2010, 67 (18) : 1515~
1525.

(4] BB 2 BB BRAGIGTT B 250 R 7T 1 25 31 K e PP
Wr[I). ¥ B4 25 2 & ,2011,20(21) : 2039-2043.

[5] Larry KG, Caitlin CD, Michael TM. Comparative clinical
pharmacokinetics of dipeptidyl peptidase-4 inhibitors[J].
Clin Pharmacokinet,2012,51(8):501=51%.

[6] gk, TEATELR V%G1 TS = XUKAYT 2 7Y
LR I R ZRTI]. F B 25 %, 2015, 26 (27) : 3761
3763.

[ 77 “Scheen AJ. Pharmacokinetics of dipeptidylpeptidase-4 in-
hibitors[J]. Diabetes Obes Metab,2010,12(8):648—658.

[8] Xu XS,Demers R,Gu H, et al. Liquid chromatography
and tandem mass spectrometry method for the quantita-
tive determination of saxagliptin and its major pharmaco-
logically active 5-monohydroxy metabolite in human plas-
ma: method validation and overcoming specific and non-
specific binding at low concentrations[J]. J Chromatogr
B,2012,doi:10.1016/j.jchromb.2012.01.033.

[9] Batta N,Pilli NR, Derangula VR, et al. A rapid and sensi-
tive LC-MS/MS assay for the determination of saxagliptin
and its active metabolite 5-hydroxy saxagliptin in human
plasma and its application to a pharmacokinetic study[J].
Drug Res,2015,65(3):133-140.

[10] Shah PA, Shah JV, Sanyal M, et al. LC-MS/MS analysis
of metformin, saxagliptin and 5-hydroxy saxagliptin in hu-
man plasma and its pharmacokinetic study with a fixed-
dose formulation in healthy Indian subjects[J]. Biomed
Chromatogr,2016,doi: 10.1002/bmc.3809.

[11] ERGMZ 2 F AR A E 2 3 v 3K[S]. 201545
R AL E PR 2G R H A, 20152 363-368.

(ke A 93 2016-12-29 &l A 1 2017-04-13)
(Gt XA AR

FPEZG 2017455 28 4555 163





