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(1. GNEBRAFWEEZAER - 2B TE-ARER, LA x4 222000; 2. RMEAAF THA &M 221004)
WE.BH ZLR e 2 BB RSB (T2DM) K K do 3 b FI IR AT fe i 445 T R R 5 - B - R 2 IT 43028 3 20kH
& 3% % 3% % (UPLC - MS/MS) ik . /3% & 344 4 Waters BEH Shield RPs £ (100 mm x 2. 1 mm, 1. 7 wm) , &30 48R 8 T - 10 mmol /L
Lk i (B EZRIL) 3k 4 0.2 mL/min, 4235 A4 30 CR# K444 &t 5 & F R (ESLR), B & FAEXAn, % 5w B 4 X 42
4 (MRM) 40 B F m/ z 4 5 A 559.3—440. 2(FTH X A 7T 45 ) .316. 2—180. 27/ #45) 7T ) .332. 3—196. 2(5 - A I #%5) 7).
304.2—153. 9(EA&F) iT , AR ) JBE R FTIRMIT iV #5) T 5 - A - I TR ERES A £ 1 ~500,2 ~1000,1 ~500 ng/ml.
R A LSS mAREME L R R B AL B R RSD KT 10% , AR BRI FTEE 55 4 84% ~107% , 89% ~103% , RSD <11%
(n=5);T2DM K K F o # § 4 F e KA T 25T, IR T TR FNIT R 5 - AR - B9 Tey R 30 h 5 A 30k E
(Cou) 2 ) 5 (49. 17 £2.76) ng/mlL, (1 155. 97 + 144. 96) ng/mL, (376. 54 £21. 87) ng/mL, 11, % # % (4.08 £1.64) h, (1. 84 +0.47)h,
(1.70 £0.55)h, 24 — 6F & F @A (AUCy-121) % #) 4 (112, 38 £20. 97)ng/ml., (1 475. 50 £ 337. 23)ng/mL, (700. 91 = 147. 62)ng/mL.
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Simultaneous Determination of Atorvastatin and Saxagliptin in T2DM Rats Plasma by UPLC - MS/MS
Dong Jie" ?, Tang Daoquan’, Xiao Bingxin', Wang Tianyan"?, Sun Zengxian'
(1. Lianyungang Hospital Affiliated of Xuzhou Medical University, The First People's Hospital of Lianyungang City, Lianyungang, Jiangsu, China 222000;
2. Xuzhou Medical University, Xuzhou, Jiangsu, China 221004)
Abstract: Objective To establish an UPLC — MS/MS method for simultaneous determination of atorvastatin, saxagliptin and its metabolite
5 — hydroxy saxagliptin in T2DM rats plasma. Methods The chromatographic column was Waters BEH Shield RPis column(100 mm x
2.1 mm, 1.7 wm), the mobile phase was acetonitrile — 10 mmol/L. ammonium acetate (gradient elution) at a flow rate of 0.2 mL/min,
the column temperature was 30 °C. Mass spectrometry conditions were electrospray ion source(ESI source), positive ion mode detection,
multi — reaction monitoring(MRM) mode scanning. The ion of monitor was m/z 559.3—440. 2 (atorvastatin calcium), m/z 316.2—
180. 2 (saxagliptin), m/z 332.3—196. 2(5 - hydroxy saxagliptin), m/z 304.2—153. 9(viglitine, internal standard). Results The linear
ranges of atorvastatin, saxagliptin and 5 — hydroxy saxagliptin were 1 -500, 2 -1 000, 1 =500 ng/mL, respectively. The intra — day and
the inter — day precision RSDs were less than 10% (n =35). The matrix effects and extraction recovery rates were 84% —107% ,89% -
103% , RSD < 11% (n =35). Atorvastatin and saxagliptin, atorvastatin, saxagliptin and 5 —hydroxt saxagliptin were given to T2DM rats by
intragastric administration, the peak concentration of pharmacokinetic parameters( Cuw) were (49.17 +£2.76) ng/mlL, (1 155.97
144.96) ng/ml, (376.54 £21.87) ng/ml, t1,» was (4.08+1.64) h, (1.84+0.47) h, (1.70 £0.55) h, the area under the drug-
time curve( AUCy-1> ) was (112.38 £20.97) ng/mL, (1 475.50 +337.23) ng/ml, (700.91 +147. 62) ng/mL. Conclusion The method

is simple, highly specific and stable, it is suitable for concentration determination of atorvastatin, saxagliptin and its metabolite 5 — hydroxy

saxagliptin in T2DM rats plasma.

Key words: saxagliptin; atorvastatin; 5 — hydroxy saxagliptin; UPLC — MS/MS

WA FITT (SAX) S — B SE BR il (DPP — 4) #0461 751
Bl 5 At R W 25 365 T, AT AR R g
3 - FRHE -3 — R kAT A (HMG — CoA )i J B
il 77 (AT T 2 25 %9) AT REAR 2 BOBR IR (T2DM) FR 380 I
B AU 21,2013 AF R SE RO I 27 e / 5% 1O JUE i
P (ACC/AHA)FERIHERED!,40 ~ 75 Z 1) T2DM FRH T
5 Y v 6 5 g S A AT T 2R 250 YDA BT T 2R I
R CYP3A4 AR A 1 5 — 238 — ¥ 417T (5 - OH
SAX)™, W E AR RELE BEE ] DPP — 4 16 1, 3 om H R
R S BTFEARARTT (ATO) ZE /R AR L5 22 CYP3A4 [iff
Z 5, Bl A WARTE VDS 17T K BTG Ry T A I 2
(A LA, AR 2w 28 37 8 55 B €233 ER I B
(UPLC - MS/MS){ill 5 ATO,SAX,5 — OH SAX (1) 24 ¥k
B, FHTF T2DM K EUA N 254030 J1 2058 o ARE I
1 NBEAHBS5HY

%% : Waters ACQUITY Sample Mange — FIN 7 AH
5 (3 Waters 23 7)) 3 AB Qtrap 4 500 I it 4%,
Analyst 1. 6. 2 B FR A (CEE Appliced Biosystems 7N
Al )5 T1 B GR R AR A (R 35 A R T A 7)) 5 AE - 240 Y
HL TR (Bt AR — FER 2GR AT BRA R s Peglab £
I RE = B O ML (5 Deutschland 23 7] ) ; Vortex — genie
2UEIRTR & %% (321 Scientific Industries 23 7)) o

R 24 - BT G AR At 7T 5 (45 o 20170320, 46 B Ky
99. 9% , WL IE 25\ A BR AT s A& ST K59
X B 5L (H1E5 8 SG - 31204001, 465 g 94. 36% , FS M
AL E S R A )55 - B EE - s1T (5N
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20160303, 41 4 95. 6% ) , 4Ek% 57T (L5247 20151203,
ZHEEN 99.5% ), ¥ TL R SRR 25 A BR A Rt s 2
i (o ali, 95 [ Tedia /23 F)) ; BERR B (Ml [ 25 46
A A0 B 7D s Millipore #B217K

S EIY) - SD KRR, HEYE , SPF %, (K 80 ~ 120 g,
W PG R — el SR s WA BR S | VR AT S
SCXK (¥1)2013 - 0016, 18] & F 4 M BB} K24 52 55 2h )
W o T B0 S B0 35 48 A N B RL G2 sl ) 7 AR ek
FERIH T,
2 HiESER
2.1 BIBXHS5RUEEH

{634 : Waters BEH Shield RPys #5:(100 mm x 2. 1 mm,
1.7 pm); A : 10 mmol /L ZEREKIEW (A), ZE(B),
BpBEPE WL, 0 ~2.2 min, 30% ~70%B, 2.2 ~3. 1 min,
70% ~30%B,3.1~5.0 min,30% B; i : 0. 2 mL/min;
FEIR 230 C 5 iR 10 plo

K i 5 2% oL B R (EST) |, LA Z2 B Ry W il (MRM) 45
A3 BB 707 A B AL R 5 500 VIR E
350 C ;M55 (No) JE J7 : 60 psi; #f B m# < (No) £ 7
50 psi; AT M (NL) 77 2 35 psi; Bl 1 - Medium;
G E] 2 100 mso T & 20 B B9 B F I m/ 2
43 9 559.3—440. 2(ATO), 316.2— 180. 2(SAX),
332.3—196.2(5 - OH SAX), 304.2— 153. 9( 4k #% %]
T, NtR) .
2.2 RREIEESMEFERNE

X HR AR B ATO, SAX, 5 — OH SAX X HR i, 45
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FFRAE , ATO FZK - B EE (50 = 50) 1% fif - Fi B, SAX K&
5 — OH SAX F7K — 25 (50 = 50) % fift 3 # B, e i i
AR A 1 o/L BIRA X BRI & 0 FHK - B
(50 : 50K ATO Bz 5 — OH SAX A Hi T8 B o 8 vk FiF g
10,25,50, 100,250,500, 1 000,2 500,5 000 ng/mL [
W, SAX MR JE N 20,50, 100, 200, 500, 1 000,
2000,5 000,10 000 ng/mL A%} IR 5 TAE#

PIAR (I1S) 7 T - BUAE S 57T X B S, RS 2 B,
K = Nt (50 = 50) ¥ f AR RE BT IR R 1 g/ L
(9 P BRI £ T8 o I FAT , FH 7K — B (50 = 50) 6 B e 45
% 500 ng/mLo FL B AT (1% JE T A T 5 AR 25 T
- 20 CIKFENAE, &

TR ML RE B UGS B ATO, SAX, 5 — OH SAX Fr
HE AW, INAZS (3%, B & ATO 2 5 - OH SAX
JEEWE R 1,2.5,5,10,25,50, 100,250, 500 ng/mL
RIVET, SAX JREWE 4 2,5,10,20,50,100,200,500,
1 000 ng/mL [ F FIR A 105 5 V85 T o TR) 32 ol 4 o o
PR A b T TR R Y B A A SR A A U, B ATO
K 5 -0H SAX(1,2.5,50,250 ng/mL),SAX(2,5,100,
500 ng/mL) , =20 CIWV A, %6 o

LA AL PR B2 B3 50 WL, il A 500 ng/mlL
WA TAEW 10 pL, 2§ 250 wL, % iEPR % 3 min,
13 500 r/min &> 10 min, B FIER , EER T AR
W SR P 100 pL 7K - HEE(S0 < S0) BRI, IR etk
1 min, 13 500 r/min B5.0> 5 min, B VS 10 wL, FHEE
2.3 JFIRHFER

LIRMEFEE 43 6 A~ SD K FRZS [l 28 R 5
25 [ A ATO, SAX, 5 — OH SAX K ARG ; K
FRZ25 0.5 h JE R I HAE i, $ BE 2. 2 TR I 3R AE
#AE , 47 UPLC - MS/MS 43 #r , 835 & WL &l 1. ATO,
SAX,5 - OH SAX J IS By & B8 f[|] 4351k 3.77,1.91,
1.63,1.67 min, f£EEEFE] 1. 01 min &b % BN IR PEY) R
W (BR T4 ATO,SAX, 5 — OH SAX Kz [N B V%5 W 1
FE R TR N IR O G T G4, 4 1. 40 min
ZHTIE AN 5L 1,

v T 2 ) 2 B i T BR A4 2. 2 TR IR A
HERE ST, 45 MR i A B A IR LT
TS S5 30 i €0 1 (5] o 43 i) DA 00 4 Jo o v
B CX) gt As bR eI 0 1 FR 55 PR A 0 T B LB ( Y)
P AER IR (W =1/ X) e/~ SR deA 7 Bz 8
ATO FrvEREZE Y=0.00144X +0.00742(r=0.9986),
FEEFRR 1 ng/mL; SAX FRifEHIZ R ¥=0. 00466 X +
0.002 12(r=0.999 5), & & F R K 2 ng/mL; 5 - OH
SAX Fr#E £ )5 2 ¥=0.009 07 X +0. 000 473(r =

40 375
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00 05 10 15 20 25 30 35 40 a5 (/min

0.00 )
0.0 05 10 15 20 25 30 35 40 a5 /™m0

3
1.00e5 Jﬁ
0.00

00 05 10 15 20 25 30 35 4.0 45

t/min

7.9¢e4
5.0e4
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1.ATO 2.SAX 3.5-OHSAX 4.IS

A mEakP B. ®& A ATO,SAX,5 — OH SAX & IS
C.SD X R #F ATO,SAX 0.5 h /5 49 fo 3¢ A % e 1S
B 1 T2DM KR 3+ ATO,SAX,5 — OH SAX 7 &, 4% |

0.996 5), E# FIRN 1 ng/mL, 45 F W], ATO, SAX,
5 —OH SAX JR B 7E 1 ~500,2 ~1000,1 ~500 ng/mL
U P 5 0 R G R R AT

K 25 B T o o P00 < 43 i i A % ATO, SAX,
5-OHSAX &t MR AL/ 4 DMREWREMIES
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QC I 2R AE SR, 45 5 0y, 488 2.2 T ik Ab Bl A
M, Il O R LM E 3 do R S H TS 1Y
T v HH A ot I e AR i S A 5 S B R T

T, 28T Rk % R SRR R A5 R s, 3d N H
4] RSD <9.34% , YEHG)JE N 92% ~ 110% , f5 8 L Yke
mn T ISR CEE R IL 1,

&1 ATO,SAX,5 - OH SAX B A& B A5 B 5 K45 R
S B R T RE _ BH(n=5) _ _ A1 (n=3) _

(ng/mL) MERZRE(X + 5,ng/mL) RSD(% ) BAFE(X +5,%) MEZRERE(X = s,ng/mL) RSD(%) HHE(X £5,%)

ATO 1 1.10 £0. 01 0.87 109.79 £0. 96 0.97 £0.07 7.57 97.30+7.37

2.5 2.51+0.00 0.18 100. 42 +0. 18 2.32+0.13 5.43 92.89 +5.04

50 50.34 +£0.43 0. 86 100. 67 £0. 87 51.41£4.71 9.17 92.89+5.04

250 252.02 +1.33 0.53 100. 81 £0. 53 246.01 +£10. 80 4.40 98.41+4.32

SAX 2 2.01£0.4 2.04 100. 39 +2. 04 2.03+0.08 4.08 101. 81 £4. 16

5 4.96£0.4 0. 81 99.21 +£0.80 4.81£0.21 4.29 96.20 +4. 12

100 102.91 £0. 80 0.78 102.91 £0. 80 100. 51 £2.70 2.69 100. 51 £2.70

500 502.52+0.38 0. 08 100. 50 £ 0. 08 486. 61 £17.26 3.54 97.32+3.45

5 - OH SAX 1 1.05+0.03 2.74 104.55 £2. 87 1.02£0.03 3.38 102. 16 +£3. 45

2.5 2.51+0.01 0.43 100. 59 £0. 43 2.38+0.08 3.54 95.13+3.37

50 50.28 +0. 56 1. 11 100.55 £ 1. 11 51.21 +4.78 9.34 102.41 £9.57

250 250.83 +1. 13 0.45 100. 33 £0.45 247.34 £13.57 5.49 98.94 +5.43

PRI TS 6 FHE 4007 10 - I ATO, SAX, 5 - OH
SAX G QC IM2ERES, (n=5), %, 2.2 T F )i dk,
BEREAY AT, 30 AR 20 AR (A) JBUZS 1 13 50w, il
AN 250 pL, iR JiE, B0, T B, R RO A
5 uL & ATO,SAX,5 - OH SAX MR & FrE v i (i e
SR B R AR A — 2, 10 wL BRI 100 L
K = FEE(50 < 50) I THETR 5T, B0, B W A 43 AT
ICSRAS A A AL (B o LAl kAR B 4 1 il 3, b A7 b
ERAE  HERE T, IE B A W TR AR ( C) JFE RN =
A/ Cx100% ,FEHENER = A/ B x 100% .45 H K8,
ATO, SAX, 5 - OH SAX J P A5 (1) 3L i 34 N 4 84% ~
107% , 3EEL A% Ky 89% ~103% (n=5), RSD<11% ,
FEWIHEA T 0 Py 16 5 1) €0 335 2% 141, T 220 i 5 JoT 0 7
AL

R P AR < A ) 25 SR IR A oA I 3R i TE AN (]
PRAF 5 R HIRREE (no=3) o LR FE S E I R CE
24 h, - 80 CHAAF 60 d S & Vriih 3 S5 Ab RS | 44
2.2 TR I A HERE A B o 45 3 ATO, SAX, 5 - OH
SAX HYAHXHR2E (RE)(E 43510 0.7 ~10.6,0.8 ~8.7,
2.1~10.1,

2.4 HBRE;NDFWR

6 HSD KRR, 538 fa Rk i PSR 1 45 DA
IR DRHR SR 4 J8 , KBS & ARERIK 12 h, 45 DA BSR4
W& (STZ,40 mg/kg) J& i FE ST, 175 S BRI BE £
T AR ) 1 KBRS 7R 4T S 56 o T2DM K R [R] B 45 57
SAX } ATO 4% 10 mg/kg ¥EWH .43 W F 42515 0,0. 25,

16

0.5,0.75,1,1.5,2,3,4,6,8,12 h 3R 1f1, % 0. 5 mL, &
EP 4, MFEAE 4 °CF,4 000 1/min #.0> 15 min, B |2
L3 T - 80 C VKA PR AF o K I UPLC — MS/MS 4 &
ASTRIESH ] A5 ATO, SAX, 5 — OH SAX F4 Jfit 249 i Fhzly —
IR, PRI 2,5 Win Nolin 6. 1 #4525 465
RUGHATAC R IR 2B )1 28 SR L3R 2.

£ 35 K g » mL~!

1500 % gg B /ng + mL~!
-8 SAX
B 5_0H SAX
1000 —— ATO
x , th
500 10 15
0 T = 1 t/h
0 5 10 15

B2  T2DM XA AN ATO,SAX,5 - OH SAX #925 — Bf iy &,

%2  ATO,SAX,5 - OH SAX £ T2DM X #. 4k At
BRFAFHAEK(X = 5)

BRANERMK ATO SAX 5 - OH - SAX
ADFEH(1,h) 4.08 1. 64 1.84 £0.47 1.70 £0.55
HAER I ( Tosh) 0.25+0.00 0.25 +0.00 0.650.12
Y3 (€ yng/mlL) 49.17+2.76  1155.97 +144.96 376.54 +21.87

oL TaR
(AUC)-.,h - ng mL")

% -l L TR
(AUCis,h * ng + mL™")

F 352 % 0 B (MRT.e,h)

112.38£20.97 1475.50 +337.23 700.91 £ 147. 62
135.79 £19.62  1496.09 +348.83 707.34 £145.20
5.84+0.85

2.02 £0.46 2.51+0.46
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T2DM 3575 MR IR A 245 S Rt 24, DASRLR) o I 58
PG KU, 5T [RIBSE I 52 ATO K2 SAX 2454k B 1 75 1
XA S # i EXREE L HAT, BNSMS ATO K&
SAX Ifil 24 v BE I 22 1 5 A AR 2, AR A RP - HPLC/
UV, LC - ESI - MS, GC - MS'*' }2 HPTLC — UVD!7' 45
P AE ML T ATO W B, SAX [l 2R A 6Cl,
LC — MS/MSPVEEJ5 1k o A X F A58 H I il iR 19 7 ik
P EAG R R AN SRR K| Hh WA (] 4
B, FLSRE R B0 1 28 A f ATO 2 SAX 259k
JE o WO LA X etk , 398 5 A 28 AR, B AR R B (]
i E) 5 min, $EE T AMTERGEE R E AT

AL & A, B 2233 Acquity UPLC HSS T3 Cis 8,
TR Waters BEH Cs {0,345 S Waters shield RP Cis {7
FERE, 25 5 R I, ATO 7E Acquity UPLC HSS T3 Cis {8,3i
PTG A UE |, i F Waters BEH Cis 358, £ 00 4 AR RE
R fH A 5 — OH SAX A% i oy {141, {HL3 2 ] 5T
TE Waters shield RP Cis 35 AE B IRESGE , el HA
ARG 1) R AR S W T o A U ) AH S AR AR A, R R
10 mmol/ L ZR% — LG R s AH , FF i i 221055 B ok
I, KOKFHAE T, SAX S HAR 4 5 — OH SAX fE4)
FF 1B ATO ANREARGT M 43 25, Bl & A ALAR L9 i 35
I BAEA WA 70% I, ATO BAR L H 43 B ok ik iy
DI AERR BEVR I S5 AT ARG iy i) 1A S I T

A A T AR T (i ik iy G E 2 M
PR F A ] S R ot o o ) SCRR (10 — 111
KIL,ATO Je SAX #RA R MG UTTE 8 1 7 I 4 B
FE&h, BT SAX BPE A, 1 ATO B/, R #E K T i
(1R 50% 1) R L 25 SR 260 R G B A ST
T T2 A0 T I R, R0 1) R S AN, R B R R by
fFE R,

A HBF5E o % F UPLC — MS/MS & [/ U 5 T2DM
K B 4255 1% b ATO, SAX B2 5 — OH SAX ()5
i, DLYEARE BT N IR, 76 IE B TR0 A I . 25 SR 5%
W, 5 s 5 BT (RO 5 B 5 MERA B, A6 AR AR
AT TR REBER LR m W9 T ATO KA
SAX 7E T2DM K EUA N B 254030 Ty b B i e T A Bk
8 Hp i ST 0 D7 VAR AR I IR 254K 2l ) 2 A 5 v i 3 T
PR, T ARG R 25 8h J) 2 S g 2 S i e 4 ik o3 by
Jiikie
SE ik
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