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82-0.1% W B2 vk (B JE 2R L) H A 3 AR, KR Al & 3% - B B2 R 3% e il fn % P SSZ K34~ 4 SP 49 3% ; & A DAS 3.0.1 344
A B H FRBOGF AT PR 45 R SP AR Bk B A KT B A 2~1 000 ng/mL, 7 ik F KA R AT B )M &
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Effects of Esomeprazole on Pharmacokinetic Behavior of Sulfasalazine in Rats

JIA Ru"*, WEI Shijie"*, ZHANG Wenping"’, MAI Shuxia', JIANG Shaofei', DANG Hongwan"* (1. Dept. of
Pharmacy, General Hospital of Ningxia Medical University, Yinchuan 750004, China; 2. College of Pharmacy,
Ningxia Medical University, Yinchuan 750004, China; 3. Institute of Clinical Pharmacology, General Hospital
of Ningxia Medical Universtiy, Yinchuan 750004, China; 4. Dept. of Pharmacy, Qingdao Jiaozhou Central
Hospital, Shandong Qingdao 266300, China)

ABSTRACT OBJECTIVE: To develop a method for determining the plasma concentration of sulfasalazine (SSZ) metabolite
sulfapyridine (SP) in rats, and to investigate the effects of esomeprazole (ESOM) on the pharmacokinetic behavior of SSZ in rats.
METHODS: Male SD rats were randomly divided into SSZ group and SSZ+ESOM group, with 6 rats in each group. SSZ+ESOM
group were given Esomeprazole enteric-coated tablets [90 mg/(kg-d)] intragastrically for 14 days. On the 15th day, the rats in 2
groups were given Sulfasalazine enteric coated tablets (90 mg/kg) intragastrically, and blood sample was collected from the inner
canthus at 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 24, 36, 48, 72 h after administration. After protein precipitation with methanol,
using diazepam as internal standard, Agilent XDR-Cis column was adopted with methanol-0.1% formic acid solution (gradient
elution) as mobile phase. The concentration of SSZ metabolite SP in plasma was determined by LC-MS/MS. The pharmacokinetic
parameters were calculated by using DAS 3.0.1 software and compared between 2 groups. RESULTS: The linear range of SP were
2-1 000 ng/mL. The methodology met the requirements of Chinese Pharmacopeia. There was no statistical significance in
pharmacokinetic parameters of SP between 2 groups, such as AUCo—:, fmw, fiors Com» MRTo—, (P>0.05). CONCLUSIONS: The
established method is simple, rapid and sensitive; it can be used for the concentration determination of SSZ metabolite SP in
plasma. ESOM has no significant effect on the pharmacokinetic behavior of SSZ in rats.
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#j (non-steroidal anti-inflammatory drugs, NSAIDs) 5| &
1) B Bt PR, 28 KR 57 4% (aheumatoid arthritis,
RA) B —Fh 2 51k A B S5 , HARRIE S 2 61 118
PERIE LB AR TORTECR B IR, A0 U L BE (sulfasala-
zine, SSZ)JEAE G 1A ISHL RIR 259 , - IRYT RA 5k
125y, i PR 16 {6 SSZ A LR R B 2 i 17
B Gl FH NSAIDsY, 4K, EAMFREY], SSZ I &
PPIs {03 2454 3 ] B S5 Hr ek (esomeprazole , ESOM ) ] {5
I 00 ) P €2, 2030 70 PR30 A L 1 A A RN S 5 %o R s e
MM, R R Y — 2 IR RMEY . IEAh,
BT ORI SE 45 FAIE 52, ESOM Hil SSZ A A4l 287 1 1
YA B TR TT 2 W I G T RS AT R AT i o
BN R A A DR 7 32 A ) A R P 2 ) B R RS i 420 1)
K-, TS B R B iR e B Fm i 5

AWFFTHE H , SSZ T e My 1 41 1 7 A= A 188 R iy
2 57 BRil e #2480 1 1k e it g (sulfapyridine, SP)
N 5-24 Kk 7K 4% 12 (5-aminosalicylic, 5-ASA)®, o, 24
90% 1 SP 1£ KM B Wi, 1A A 20% ~30% 1) 5-ASA
B, AP B A M 2 RATHE R ™ [RlBs 1241
AR R AR T1% , o 2/3 95 K 8 i 18 A A A
BRG, FERIAEC Kt R AR & .
SR LS, 24 209 ~309% H FE TR G T 522457, SP
J&= SSZIRYT RA WA &K , H 5 IR SSZ J& 7 A A
KRV B U, A7 2B IR, Yl IK DL SSZ
TR IT It 9 P 45 W ok B RN SP I 24k 3 7k 20~50
pg/mL B TR AN R RN 5 T 24 i 24 v Aot
50 pg/mL B, W5 51 & AR R W™, AT & B, PPIs ]
S AN AR AR A Wl AR R 2
i 18 TR AR 2 00 1Y) SSZ 55412 1F i 1 4 1 A= 1 1% PPIs 156
B, BT A2 8h 28 A TN RS 2332 Ja I R M (E AR Y
(TR, JETF I, AR SCHBL A 7 0 22 K R 2% Hh SSZ AR i
774 SP O BE I VRORE £ 1% - BRI BT i 2 (LC-MS/MIS) , 3
38 43 59100 7 6 FH ESOM AR I FH ESOM K FUA A SP 1)
M 254 B IR L W 1 25 sh 4 28k, LAtk — 25 B
1l ESOM J& 15 23X SSZ [ 24 By 2l B = A= 5 Ml , S 4 vy
SSZ (A AY 7 R S e e VEAR S 2
1
L1 FEUEE

ARHIFFE BT B B AL HG LC-30A B B R0 (i
X ( H A Shimadzu 23 7] ) , AP14000 % 53 B PURL AT 11
K TE 25 B LS 55 25 F-T5 . Analyst 1.5.1 /AT AR (35
Applied Biosystems 2\ ) ) , Centrifuge 5804R #ll & 2 A
T 25 0 ML (18 [E Eppendorf /A 7] ) , VORTEX-GENIE2 #4
T HE TR A #% (36 [ Scientific Industries 2 /] ) , Mettler %!
+ 52 —HF K- (Fi-1- Mettler Toledo 23 ) ) &5,
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1.2 FZEZHmFKF

MR I E I 1 A (HE5 09190504, HiLA% 0.25 g) Il
H AR T R 2500 A BR 2 w5 SE w) B 56 i e B i %5
FHES 1908009, HiA% 40 mg (3% CH,oN:O,S 5 1 [
Ba] 34 1) B S 25 A5 PR 2N HD 5 0.99% S Ak B S (At
A20040402B, Hi#% 250 mL:2.25 ¢) W [ P BHE 25\ A
BN w1 5 SP X IR S (415 B24271, 4 =98% ) [ 5
PR A Wy L A BR 2 F 5 P P R A (AR S
171225-101304, 4L =99.9% ) M [ o FE 5 25 4K 2
WFERE s IR VRIS S ol K o alidoK

AHIESE I F s>k SPF 4% SD KRR, Atk 3k 12 1,
PR it it 250~310 g, B 77 H B R R 2= S0 50 sy rh oo 4
Ht, Sk P4 AT IE S SCXK (57)2015-0001
2 AEEHER
2.1 BiREIECH

5 % FREL SP X R 5 10 mg, B T 10 mL 4% €0
1 50 % Y B i O 2 25, il B itk B2 R 1 mg/mL
FRRE BRI 350 o s 28 R IR s L 78 X B 10 mg,
BT 10 mLAZ B, F 50 % F SR R e 2%, A
i B2 1 mg/mL B AR B ; 1150 % P st — 20
R N BR B OR BE & 200 ng/mL, BIAR NFRIEW . WA b
JRAVWIT 4 CTORAEo m AR, SP X R b I 25 W 5
JH 50 % HA TS0 6 18, e s ot F R E FO Bm EVAS VR
2.2 ZHiGHIBLH
2.2.1 ESOMZyU A %5 R0 19 3L i) 3R S hr ke i
Vs oA AR I B, H70.9 9% AR B T SRR At , TG T o o
W%k 15 mg/mL () ESOM 253, %5 -
2.2.2 SSZ LWL KGR EUE A (4 490 Rtk ML E A VS
A B, FH 0.9 90 S ACER T SR W8 A, T 1) oo £k 38
“}1 30 mg/mL %) SSZ 25K , %5 FH o
2.3 MEHFmMmELIE

BOR B AE 5 50 uL, BT 1.5 mL 2045, A
50% I 50 L, 3 i€ 2 min, 28 J5 JA P AR 7 (200
ng/mL) 50 L F1 200 uL, i€ 5 min; T 4 °CF LA
14 000 r/min £ .(> 10 min, B | %5 % 100 uL, 7K 100
pL, J®E 2 min; F 4 CF LA 14 000 r/min 2.0 2 min, B
FIEW, AT LC-MS/MS 4 HT .
24 BIESRIEEH
241 g4 L Agilent XDR-Cis (2.18 mmx 100
mm, 1.8 pm) 4 @ i £ , L Shim-pack GVP-ODS (2.0
mmx5 mm, 2.2 pm) A PEARE DL (A)-0.19% IR %
W (B) MU shAH A TS BRI (0~0.8 min, 60%B; 0.8~
1.8 min,60%B—20%B;1.8~4 min, 20%B;4~4.2 min,
20%B—60%B;4.2~5 min,60%B) ; Jfii# 4 0.30 mL/min;
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FEIR A 40 °C 5 iF#EE 10 ul.

242 FUEAME DARLEZE B R R B 1R, BT
Hi O 4.5 KV, B TR R 600 °C 3 5 ALk hy 45
L/h, 5 B = 28 o 45 L S0 SU(NL) 7 ok 14
psi, WSS R 7 psic LAZS SO W I (MRM) #8520 iE
ATIE B 44, T & 2 B 1 B X 43 51 o miz
250.1—156.0(SP) .m/z 285.3—193.1 (xR ) , fif 1 RE 49
Bk 25,43 eV, FH# I [R] A7 200 ms. SP F P AR 1) — 2%
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Fig 1 Structure and MS/MS spectrum of SP and in-
ternal standard
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2A) W4 R 2 N 2 ng/mL ) SP AR UER OIS 1 1L
o 3 2. 37T R AR PR 2.47 T SRR
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Fig 2 Typical MRM chromatograms of SP and inter-
nal standard in rat plasma
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L 509% F AR, $5 2.7 0 )y gl il 7 A AN
JoT S R FE 1) SP AR UET W 5 53 1A% U R HETS MR 50 pL 2
L5 mL B0, A ZS LI 50 pL, AR UK L i % SP
Jo bk BE 43 3R 2.5.20,100,500,800, 1 000 ng/mL 1
FAVERUE L RE S, 352,37 0T )y A H5 | g <2.47
U S5 4307 i s TR . DA SP BT MR BE (x) oy
Tt Al b SP W TET AR 55 AR TR AR A () AR, 1
FhRUR /N — Tk (w= Ux®) HEAT L [m1 01, 45 [ 5 5
Hy=0.002 97x+0.002 02(r=0.998 7)., X FH] SP ¥l
Jo Vi Y 2R ARV L 2 2~1 000 ng/mL, & £ Ry 2
ng/mL,
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DL 50 % B R 0], #4217 30T Jy 125 e 1 A 1 o
TR EE 1Y SPARE IS W5 A5 % A HUZAREVS K 50 uL &
L5 mL B4, IAZS F LK 50 L, AL il B SP 5 i
W R 2 ng/mL (A8 T BRIRE &), 32,3730 F )ik
SRPRJE , P 2,47 BT SRR AT, 0 SR TR
A HTHETPA TR 6 /NE i SR 343 HT L, 435
LA [0 B A T v T 255 SP ity S o s vk 32, I %
FEHEPY AR B [ A X AR 22 (RSD) #/R , R[]
FER L[ IARXT R 22 (RE) FoR, ], 5 R LE 1.
F1AT UL, o T PR AR S Ay At RSD ¥4
11 10% , SPISREW E  REZE £ 5% 2N, [ &
2020 4R € Hp 25 ML) (DURR ) A= ek i 2 AT v 56
HEFE S0 AR

xRl RBEENEREREER

Tab 1 Results of precision and accuracy tests

s ik (n=6) HEHR(n=3)
s TR e e TN
g/l SRR RSD,% RE,% - RSD,% RE,%
(x£s),ng/mL (x£s),ng/mL
s 2 1921018 949 41l 194019 36 —4lI
4 4054026 530 124 405010 605 124
80 $781388 422 4T BB 392 47

800 7855613313 159 —181

2.7 BEESEHERR

L 50 % F S AR5, 422,67 T J7 HE Hc il SP i
HEPE 435k 4,80 ,800 ng/mL (G H | g ol H MR T4
(QC)FE fify , #2“2.37 Wi B Jy LA , P& “2.47 W T 4%
PEHERE ST e SR T o B B LA THRATE 6 A
fi ESERAE 3L, S BIAR S (R AERET ThR v 2T
A QCFE S A S T it v J32 , JF 3 FA At oy AL )RS 23
FERIERRE 25 R W 1. R 1Al OL, SPAR Hp L ot it
e B QC RESL AL LR RSD B/ F 1% , 5 HIE R
HWRE I RETE £ 5% Z N, 16 2020 4Rt [E 25 L)
(DY) “ Az W it 2 it 40 B 06 i g 5 I ) 7 1 22
R
2.8 WEAEMEER

L 50% FBE AR, $22.67 T 5 s B il SP T
WA 4 000 ng/mL Y =y JoT 2 R B8 I 2R o, PR 25 1
IR TR 5 A8 , F IR BRI THRAE 6 40y, 32,37 IR
Dy BB PR 2,47 TR SR R RE S BT L I SR U T
L, AR (R B T v 2831 3 ot 1 S0 o YR
I3 AR RERS B0 T8 e 2 B i R B, I 5 0 iy () 31
W R B DR A T He A, LA SR % B AR R 4
BRI b SP R 5 A5 5, TSR i S5 J5 it vk
(RSD K 1.1% (n=6) , SEEFT R RE A —0.5% ,
TR AT RAT
2.9 EEERMERYAIRE

L 50 % F S AR5, 42,67 T Jr ¥ e il SP i

785.5613494 1089 —181
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WP 435902 480,800 ng/mL AAIK . | ik QC i
HRE D, B BTV FEFE P A T 45 6 0y #2.37 IR
T AR PR 247 IUT SRR 43T L 10 SR L
AR (A4) 5 B AN RISR I 1 23 1 3R 4% 2.3 7 0T 7 L b B
S, TR R ¥ 2 1) SP s M I AN AR TS TR, o
e B2 55 IR, B BT VR BE A AT 4 6 0y, 4
“2.47 T S5 HERE A3 L 10 SR AH Y 0 T AR (B) 5 43 S T
il AR HL BT v BE 5 RIS 6 %) SPBR HE TR UL, 1%
“2ATIUR ZRAFHERE ST AL AR TR AR (C) o # R
AR IR SR BUEICE (% ) =A/B*100% , 45
RUWE2, mFR2AI AL S BRI QCH AL,
SP (14 45 B[] g 2 ( L) SE 448 1) K 86.16% ~95.26%
RSD YA T 2.47% (n=6) ; bR AR BT % (LA
BIH11) 4 89.09% ,RSD N 14.2% (n=6) . 4% 242
TR N F- : 5L 7 =B/Cx 100 % ; LA SP 5 N FR 1
FEJT R 1 LUABLAE Sy AR U — b 5 5T [X 5, 45 SR DL 3
2, WIFR 20 UL AL P R BT S QC AR Y N AR I —
fEIE T K 7 (L3R ) 2 58.809% ~62.53% , RSD A
3L 6.06% , £ 5 2020 £F it [ 25 ) (PO ) “ A= P
o AT TR BRSSO R
F2 REEWZESERMMIAGLER

Tab 2 Results of extraction recovery and matrix ef-

fect tests
. s .%Eixlilllﬁv%i(n:é) 7

g/l 25 (vts), % RSD,%  EEHEF(s),%

LR, %
P — A SR R
AR(Y+s),% RSD,%

PR

sp 4 86.16+213 247 6578+ 444 6042+408 6.6
80 80114146 164 64.01£2.19 5880£202 337
800 0526£217 228 68.07+3.63 02.53£33 379

Mt 200 80.00£505 142 108.8615.38

2.10 FREMIRE

L 50 9% F B R 5], $62.67 I T 7 Wk e i) SP o
W SE 4350 4,80 800 ng/mL FARE . . 55 TRk QC IfiL
FAE B BT RE AP A T 45 5, B EHAE = IR
(25 CHOFEIA h Rl (—80 C~= ) PEH 3. —80 C
UK PRAT 1A FEA R LA R A B85 F 4 °C ok A TR A7 K
24 hINFSE TR o AT R T 2 e (R Bl A T A vf il 26 1155
LS R K RSD. £ IR A% P R R R QC
I FE S AR R SR T, S0 5T o kB 7Y RSD 35/ F
6.6% (n=5) , $&/RifabfeEtE Rt
3 SSZATHZMR
3.1 HMEBHE

W SD K B/ h SSZ 4 F1 SSZ+ESOM 4 , £34H
6 H o SSZ+ESOM £H K Bl K T [ibl 2 ) 1] s E 15 15
mg/mL (1) ESOM 24 (45 2471 2 3.6 mg/kg"?) , K 1
W ESE ) 14 K SSZAL R BURTEAN L, T K BRUFE
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HFFRES FIE R M SR, HH) 14 KRR EY T ESOM 5 , 2%
B ARERIK 12 h, [A] B PR B 30 mg/mL Y SSZ 253 (44
271480 90 mg/kg" ') o A AIAEMIRZ5 2455 0.5.1.1.5,
2.3.4.6.8.10,12.24.36.48.72 h T K ELAR P It 5% o
(CRIM 29300 pL) , B FFEHLEE H , T4 000 r/min
25,0 10 min, 70 B LK T —80 CLRAF, 55 .
32 FHA-HMENATHRAHFSHNITE
B3I URAF R IMSRAE i TR B, H 2.3
TR A PR, TR 2.47 0 R 4 HERE 20T L i S0
TR0 AR I 2 Bt A 7 s o Il 253 1l 3 v SP %) BT £ Y
(45 BsF [ (4 ISR i FH 28 ISR R 5 6% ) L R
Origin Pro 9.1 B2 il HF- 3 24 -p i 2, 45 2R DRI 3.

emfie= SSZ+ESOM
1000 A —e= SSZ

100 4g

c,ug/mL
S
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t,h
B3 XREBUERBMIERSRGESPHEHLE-H
i8] £
Fig 3 Mean pharmacokinetic-time curves of SP in
rats after intragastric administration of Sul-

fasalazine enteric-coated tablets

K DAS 3.0.1VEPF AR b3 S R 5 355 2
U, KT SPSS 22.0 BAFX B A TG0 br . o,
X Coen M AUC SGHEA T X0 R A 5 PR A T K36 5 X £ E
FIRRFIRS 3 , XF 11, MRT,—,,CLz  Vz AT t K . P<
0.05 F /R 2= HA G AR 4 R IR S
®3 AREBURBEMIEMARESPHAHESH

(x*ts,n=6)
Tab 3 Pharmacokinetic parameters of SP in rats after
intragastric administration of Sulfasalazine

enteric-coated tablets(x +s,n=6)

A EBH SSZ+ESOMAL ssz 4
AUC,-, pg/(Lh) 14618.68+4 586.16 2303425412 14794
AUC,-., pg/(Lh) 14619.12+4 585.95 2304249+ 12 143.95
MRT,-.h 0444175 9.69+1.57
fiah 3474158 3874253
fussh 133124 933+24
V2,L/kg 32501502 19304551
ClLz,L/(h+kg) 6554155 4924246

G /L 1629.77+687.43 244598+ 964.11

2310 L, SSZ+ESOM 41 5 SSZ 4 b %%, %24 5h
SR R 22 RS 2FE L(P>0.05) , #£/8 ESOM
X} SSZ AER AR 124 sl 2447 R I JCH 2520
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AR T 1 T AL SR i 5 v 24 0 A BT R OR Y
— 3, ATRRIZH F YIRS 223 08 25 9% BE BR A ROAL T
JE ik Y 2R O BRI TR AE L, S5 R B, I A ik
P 24 HT 5 M3 (500 pL)EcA, S, B EEE
AR E R B A P ; [R5 2 A 19 LC-MS/MS
P HLE AT P i A A (50 wL) BE /b AT R T
il AR R A

FERTH AR AR 43 ) 7 1E 25 7 A 17 2 T4
KX RIESHOHA T T, K BAE IE 3 AT RT3k
A T B A 28 e PR 5 P e e 7 o [ B, AR A
21 88 23R Co R Cos W Rl SRR B T AR R A 540 15, i 2o
XiF 3t sh AR A HLAR AR A B B 0E 1 T R B R IR 4
VA 0 1 B 3 e 2 A () €2 15 4T Agilent XDR-Cis
(2.18 mmx100 mm, 1.8 pm) , PIFRZESEHL PGP , i shiAH
% (A)-0.1% F RV (B) WU LBl 40: 60 (V/V) o T
P AR L R RN B3 SP AT A A e 1S4 55
IR IETE WD RS BRI AL s AR T P RS B
HER LS AF45 2020 AR R 124 30) (DO ) “ A= I HE il
SO HT TR IS S SR SR SR IO T AL
I AN SE MR 80 ) A AT o X HRR AR AT AT LA
i Lmtisk . 5O MRE R "™ LC-MS/MS
TR R OB B R R B AR R B T
I3 /b, FLEA B R A R R A

SP /& SSZ £ Jiz i P i 43 MR T A% 1 E 2 A, &
90 % £ 45 W HP WA I o AR SCE 0 52 SSZ AR
Yy SPAER B A i 25k, E— 251 5E ESOM X SSZ
AT IR . S5 R EOR Y BCS T ESOM I,
KN SP #2455 2E 25U ¢ LAUC .11, MRT .CLz  VzZ
A 1o BITCEH AR A . XA REHERR VT B ESMO 7E K R
A PR A sF ) e e S Dol L i T TR R AR AR AT
Koo WAL, A WFFE A, KB Al A PPIs 1 S8 18
JELRE G T AN BT 38 2205 WIS B3 JRERE AT 1] o 7% 4 2 K
J& AT R R AR RS AT BT R S 2
2N A ) 2 Bl UE S BB A 7 A AR U IR . R, SSZ
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