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B B BN ATRZANREEEREAKRNG S FRIE, Fik KA P SRR, 36 SRS RE S A 34, 55
B F 0 IR = AR AR B A (300,600,900 mg) ,qd, 425 B RBEATE A ARG S F A P A B4 2, 13 d, #EAT
SR FARGHFHR, R RADEE- B BT E(LC-MS/MS) % M Z = F P dn 25 3% JE | &% 4% 4 Zorbax SB-Cs, iS40 4 F
B2-0.2% YV BR K 73% (80:20, V/V) ,i#ik # 0.2 ml/min; R JA & v% 52 8 F R (ESD) , A % R ml (MRM) B X 4244 , 7 & F 7 XAen,
A FRZ BB T 5 A m/z 24711611 ( ZF M) .m/z 294.0—250.0( M A7, WA B4 ). % A WinNonlin 6.2 #4443+ 5 24
HFLY B EZ T, &R Z AR EA0.05~20.0 pg/mlie B AL ALRRF, R P . SATL .55 4
(0.45 +0.20) . (0.47 £ 0.10) . (0.43 £ 0.20) h, £o 2 #1 24 (0.56 £ 0.20) . (0.60 £ 0.20) . (0.47 £ 0.40) h, ¢ 2~ % 24 (3.30 £ 0.98) .
(10.65+3.26) . (13.96 + 4.88) pg/ml, AUCo5, 2 A 4 (3.99 +0.93) . (13.29 + 1.72) . (19.62 + 6.78) ug - h/ml, 300~900 mg #| & & B
P, Coo AUC o, 5 7 24 £ 2 (R, #140.954.0.986) , % #1242k F8 450, P39 25 4 (0.71 £0.20) pg/ml, AUC, 4
(17.10 + 4.82) pg - h/ml, 112 4 (0.49 + 0.10) h, £y 4 (0.85 + 0.62) h, coux & (11.58 + 3.99) pg/ml, AUCo5, 4 (16.99 + 4.84) ug - h/ml,
AUC, .. A (17.08 +4.81)pg-h/ml, EHREF 4 (1.28+0.40), FHFL %5 57 FL B8 Ao 10U, 2536 LC-MS/MS 4k
ik RN T Z FAEAR SR PR, SRR E AR AFRAREE RIS, B LM F A,

KEE AN E RG-SR R B S

Pharmacokinetic Study on Single Dose and Multiple Dose of Triflusal Capsule in Healthy Volunteers
PENG Li, DING Li-kun, JIA Yan-yan, WANG Mao-hu, WEN Ai-dong (Dept. of Pharmacy, the First Affiliated
Hospital of Fourth Military Medical University, Xi’an 710032, China)

ABSTRACT OBIJECTIVE: To study the pharmacokinetic characteristics of triflusal capsule in healthy volunteers. METHODS: In ran-
domized test, 36 healthy volunteers were randomly divided into 3 groups. They were given low-dose, medium-dose and high-dose of
Triflusal capsule (300 mg, 600 mg and 900 mg), qd, for one day, and then pharmacokinetic study of single dose of Triflusal capsule
was conducted; Triflusal capsule medium-dose group was continuously given medicine for 13 days, and then pharmacokinetic study of
multiple dose of Triflusal capsule was conducted. The plasma concentration of triflusal was determined by LC-MS/MS, and Zorbax
SB-Cs column was used with methanol-0.2% formic acid (80 :20, V/V) at the flow rate of 0.2 ml/min. ESI was adopted in MRM
mode, negative ion detection was carried out, quantitative analysis m/z 247.1—161.1 (triflusal), m/z 294.0—250.0 (internal standard,
diclofenac sodium). Pharmacokinetic parameters were calculated by using WinNonlin 6.2 software, and the difference of them were
compared. RESULTS: The linear range of triflusal were 0.05-20 pg/ml. The main pharmacokinetic parameters of triflusal capsules
high-dose, medium-dose and low-dose groups were as follows: #. were (0.45 + 0.20), (0.47 +0.10), (0.43 £ 0.20) h; fm. were
(0.56+£0.20),(0.60+0.20), (0.47 £0.40 )h; Cme were (3.30+£0.98),(10.65+3.26),(13.96 £ 4.88) pg/ml; AUCos, were (3.99+0.93),
(13.29+1.72),(19.62 £6.78 ) ug-h/ml; within dose of 300-900 mg, linear relationship was found between Cm., AUCos,, and dose (R°=
0.954, 0.986). When reaching stable state of multiple dose, average blood concentration was (0.71 +0.20) ug/ml; main pharmacokinetic
parameters were as follows: AUC,(17.10 +4.82) ug-h/ml, £.(0.49 +0.10)h, £, (0.85 £0.62)h, cm (11.58 +3.99) ug/ml, AUCo»
(16.99 + 4.84) ug - h/ml, AUC,-.. (17.08 £ 4.81) pg - h/ml; accumulation factor (1.28 £ 0.40). tm. and #. of single dose were similar to
those of multiple dose. CONCLUSIONS: LC-MS/MS can determine the content of triflusal in human plasma rapidly and accurately,
and accumulation phenomena exist in healthy Chinese volunteers, which shows linear pharmacokinetic characteristics.

KEYWORDS Triflusal; Dose; LC-MS/MS; Plasma concentration; Pharmacokinetics
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= 950 (Triflusal) {1 78 HF2F Uriach il 252 w0, 2 —Fh
BT E BTN/ NEE SR ), B AE P BE T SR P AR R ROR SR T
ZAER Bl IR 2- B FE-4- — U R H
PR , HZ5 0 57K A PR , AT 38 Ak AN ] 3t 300 ol ot/ VAR B 45
T D iiAs: PR RO A BT IV SR EE AR FY . IR RIS
P, = M BT ] DT AT 7 H RURR O LA B A 5 7 2 — 3
AL M o JRURS: /N BT ] DEARRM™ 50 2008 474 45 A 7T R o
H VEAR TR R g R 250 (H 3R I o 2R A A DGR
o ANRES % 2T PO 23l 25 W WF o2 A8 BR2S mI R Y = FaAd0
i B BT o 5 22 R0 Sk 2 2 AE AR AR N R 25 Bl 2 R AL, R
Sl B TG PRI 1 25 24 7 S SR LB A 40

1
1.1 %88

Agilent 6410 AR A3 (LC) - — 5 PUMATBE (MS) BEHAY
CELFE RS R ZE . A S b FE g A IRAS = 5 DUAR AT MS i
#%) \MassHunter TfEu (3 FEZHEE /A \]) ; TDL-80-2B ik &
KRB OPL(BLOAE 15 om, LSRR ) s HI650-W
A BLOHLCES02EA2 2 20 om, IR I SE56 25 T KA R
N FE) ) 5 Targin VX- 1T ZE R A (AL R A R A
Ao
1.2 #ER5iRF

Z A = G B (R A - 300 mg/ki L L5 .
13102801) , — JEMIXT BE & (HE5 : 2013072402, 4 : 99.5% )1
W V822 B0 25 PIIF I A FRA W) 5 RO S R EA T IR S (B
P B 2 A R e B AR B, LS 100334-200302, 4 B -
100.0% ) ; H S FH iR LR C BRI i ol KO alK , Higy
Wil B g vRa T
2 HiEE5ER
2.1 ‘BiESRIEEY

@i%*f:Agilent Zorbax SB-C;5(100 mmx=2.1 mm, 3.5 pm);
TN A HH 0.2 9% B R K i R (80220, V/V) 5 Y 1 : 0.2
ml/min; FER 40 C3 PEFER 1 pl

HAL M5 55 B IR (EST) , LA Z2 S 0z Wi (MRMD) AR =X 4314, 47
T AR 5 T BT A B X 4 R miz 2471 —
161.1 (= 3600, 246 HL 1R - 60 V, REFE BE : 20 eV) \m/z 294.0—
250.0 (AR, ZLMF LR - 80 V, RlF I AE . 4 eV) 5 T B 2% 1R 7
350 °C; 55 Ak : 10 L/min; TS K J1 : 40 psi; BAIE
F1:4kV,

2.2 BEHELH

BRI = FIX B 10.05 mg, BT 10 ml 2,
H B T 2 25, FE 40 ARk JE 1.005 mg/ml 1) = FelMIbR
WU, A

A R B S 25 BR AR %) B 10,32 mg, & T~ 100 ml il
R A O F e 2, B0 AR R MR R 103.2 pg/ml (1 4
PR, 25
2.3 IMIRFEEMALIE

T 24 M RE (B 1 mol/ml £8 R /KA 20 pl, 76 MAE SR
LR ERE A 0.22 ml, ILA NFRIEE 30 wl, iR BETR ST, A Z,
12 2.1 2 ml, 1% J5E 3 min, 4 000 r/min Z5.0> 10 min, B FIEHK &2
F— BT, F 30 CKBPRARERT . ARSI AH
120 pl & ¥, 16 000 r/min 5.0 3 min, B35 100 pl, A 1
mol/ml FRFR/K I 20 wl, 15T, HERE N . L 2EAR A A B 7
BRI T T,

THEZD; 20154555 26 44 35 1

24 FHEFWIE

2.4.1 FBIFRMRE  E21IEMETT , BT L TR )
TETHE, = FAM0A AR CBLE R BR 4 T LA, 4 8 58 4, I
ERIF I B 294 2.6 4.2 min, LCEITLE 1.
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ool L - ol——n
051015202530 35404550 35 051015202530 35404350 53
t,min ¢, min
x10' . x10'

1

intensity,cps
intensity,cps
)

co_~NNﬁw
secoipes
=
:;;»—I\?:»J‘AU\’INIAQ—N‘ALUV&\I‘I&
)

W Se— S
05 10 15 20 25 30 35 40 45 50 53 05 10 15 20 25 30 35 40 45 50 53
t,min £, min

D E

E1 LC
AZE ML B2 F ML+ = SRMIAR AR 5 C.28 F IR+ INARIEI; D.
28 11 LR o B AU 5 BT 2 4 A2 15U 1 IR — UM (300 mg)
0.5 h B HILHERE Sh+HN BRI ; 1 =005 2. A A
Fig1l LC chromatograms

A. blank plasma; B. blank plasma + triflusal; C. blank plasma+ internal
standard; D. blank plasma + mixed control; E. plasma sample 0.5 h after
p.0.(300 mg)+ internal standard; 1. triflusal; 2. internal standard

2.4.2  ARAERRZR RGN FoE e N IRAGHE AR R I U
Fr vV YR &, A BT BV 4393l ok 0.05.,0.2,0.5.,1.0,2.0,
5.0.10.0,20.0 pg/ml {4 MM 3K AL, 422 42,37 T Jr ik Ab B, UEA:
WE ISR . AR B 3 (o) i aedn R S5
P BRI TR B LR () A A p b4 2R [, A5 [l T D5
f=0.120 9¢—0.000 229 (r=0.991 2) . ZEHLFHT, = MM 25
WP AE 0.05~20.0 pg/ml B FINZME R RAF, e s TRy
0.05 pug/ml, RSD<<20% , {5 2L W REA (1] 2 BEoR

243 REEESWER RIS R R I SR MV R
T BE SR B EE (0.1,2.0,15.0 pg/ml) B ISR RE A L 2
“2.3"I R T AL, UEREIAE AR B R AR B . SER
7, &R B ISR AE Y B N RSD 43910 3.0% .5.0% .9.0% , H
[B] RSD 4354 5.3% .7.0% .8.3% , R 4 93.6% ~106.5% ,
B 2 N A 3T B LR R i o B R

2.4.4  AFOEN BUas A% 0.22 ml, $242.37 100 N EEAb L,
B30 BB = AR 1 I T B ARV T R, T
B VR (0.1.2.0,15.0 pg/ml) B ILEAE Y, 40k B2 L5 K
AT FFRATAH R I TR (4, o 5 BURMARRUIG L ik B i T
HARAE R AN N BRI R ARSI T, TS AR VA i , (i 2k
507 3 e P AR Ko A R P B 5 AR A AT, A AR R 6 TR AR
(4o FA A TN (%) =A4J4,x100% 5, 450 BoR,
A5 VR R I A A A TSR 43 ) R (100.3 + 4.6) % . (101.5 +
0.8)% .(101.4 £ 0.7) % , AR BN 4 (100.4 +0.7) % , 3
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1 85% ~ 115 %35 FEl N, R WIA JITRUE
JEED
2.45  FEICENSCRIAL A BIECHIIS = e EE (0.1.2.0,
15.0 pg/m) (W MLIEFE A , AL SREUITAS 0 (0 ke i AR 5 R 248
TR A2 1P A5 1) 0 DA TR R 1) L (R 2 2 B P 4 BB Rl
R, R BN SRR AR S A FEER R 3R (93.5 +
7.6)% .(96.5+4.7)% . (98.6 = 6.0) % , P bR A EE B 1A 4 ly
(78.1£3.4) % ,FF G A WIFESL A3 BTk ™,
2.4.6  FUEMEIRE A3 AECHIAR . S (0.1,15.0 pg/mD) Y
MAEFES, , AL IHCE 7 h GHEFERS NI 7 h 2 5 R
3W I —80 CUKURIRATE 30 d 451 T IR M T 254
FHUE S PRIR BE B 0 22 (RE) o 25 5 o, 2 RE df B0
TEER N —T71% <RE<11.4% , FW] = 00 M 3L FE S 1E Bk
T Bt ED,
25 HHEMR
2.5.1 WEFEXTG 36 AM@HRZIAHE , st T 55~
68 kg, A% 30~40 & , oM JE R4, T VB DIREIEF O LA
WEH, TORE A s A2t fst I 2 S B sk i 1 )
KR A HAATAT 259, T3l 34 H A S nHABZ YR, JE 4T
IR R LA A 2 . I (R A 1 IR AR R 1 2 SRR 1Y
RIS R RS 1 RIZ0E 8, B 5 FE S W vl R H
PIAS R o ARGy 28 2855 DU 22 e R 25— P R B A
Z LV SILUE , i 32 H 2 B G Rl 15 .
2.5.2 SRR ARG R AR G R AL
I T, B 36 44 fi A2 13 43 AR L LR 7R (300,600
900 mg) 4, B 12 N, L&k, ZiAH TR b8 s
S R4S SR = s 5E , F 250 mlRK IR, 45 25)5 2 h
WAKK 4 h a5 —iFEhRiEE . TR IRZIY i & IRZS )5 5.
10,2030 .45 min #11.0,1.5.2.0,2.5.3.0.4.0.5.0.6.0.8.0 h 4}
SRR I 4 ml, BT IO R BrEE 4 T, 4 000 r/min ¥ VR
B0 5 min, B &40 MK 2 ml, LA 1 mol/ml 3R BR /K 200
ul, T—80 CHRAE, %, 45 HLUx + 5 F R, H WinNonlin 6.2
AT B2 B2 B8, FREHIE 2 -0 2 5 435 DA G
AUCo-s HYAEAR Tl R AR 5 R B, %R o AU Cos
SRR A . S A S SR 1 R R 2
T2 28 VLI 25 o AU Cocs 5 FI Y 26 R IR IEL 3,

®1 SAFEHHFESH(I+s)
Tab 1 Main pharmacokinetic parameters of triflusal in

N = GBI I 245 ¢

each group(xt+s)

55 B (n=36) _ Ll
isin] A paleg =12
Conerig/nil 3304098 10654326 1396488 11584399
fush 0.56%0.20 0.60£0.20 0472040 085062
fi2,h 0452020 047£0.10 0432020  0.49£0.10
AUCy.53,ug+h/ml 3994093 1329£172 19624678  1699+484
AUC,..., pg-h/ml 4095085 1340£175 1976672  17.08+48

F P 3 ) DL, R R 25 25 1E 300~900 me 5l i Y A, —
TN s AUCo-s o 1 5 5] it 52 20 12 5 & (R 43 931 4 0,954,
0.986) , W — JUMITE R R N HLEZR A 25 3l 2P
2.5.3  ZHEEEOET PRI E TR 2
BORIE  URZELR 25 R 1R JEZE4R 25 13 do T HUIRZS T K
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Fig 2 Mean plasma concentration-time curve of triflusal af-
ter single administration
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Fig 3 The relationship of cmax and AUC,s, with the dose of
triflusal

A. Con-dose; B. AUC,s,-dose
Ml 245 )5 5.10,20,30,45 min f11.0.1.5,2.0,2.5.3.0,4.0.5.0,
6.0.8.0 h 4k R M 4 ml, EF IO R HsEi A L 4 000
r/min ¥ % 5.0 5 min, E A B LK 2 ml, il A 1 mol/ml £ 1%
JKIEW 200 pl, T —80°CLRAT, % . S5 LAx £ 5%, ] Win-
Nonlin 6.2 845 T B2 B B, F2 0 TR .
SERLGLR SIS 10 K3k FIRAZS R IE , oA 2 32 5
B 25 4 (0.71 £0.20 ) pg/ml, AUC, R (17.10 +4.82)
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Fig 4 Mean plasma concentration-time curve of triflusal af-

ter multiple administration
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FIHEZH ) 2R RS 251 Con s AUC s 23 S T XRG4 0, 30
0220 . @R BN, FIE I AUCK, 22 58 G it X
(P=0.03) , con ZZ G200 X (P=0.19) ., A5 £ 5|
WAL tow LR FHAES BRI U T A, S5 R A
b L AT, 25 S TOGETF24 5 (P 43514 0.49.,0.37) . AUC
BB R F4 (1.28 + 0.40) , F B = JoMI7E (d R A MR A7 1E—
EMERWEA.

2.5.5 VERIZIshF SRR SR AT R AR K L
FEFI VR 2R O R =R 2 s 28, 45
FK 5B LRGSR M E R RSB (P>
0.05) , B A = 30 2R 57 & 2 AR 2 1 2 2 B 800
R

2.5.6 ZAEMEN  RFIEAREL P IA 2R E A
KR A IR A5 ARG 25 S IR 2R A 25l A
L2 B B 2 0 AR (R R, IF
KL TRFRAL TR R I6 25 o R X Se B 38 B A O o A
Jo BT AR I SE I A A 45 /e E R T N . ] =4
Wi EAE P R AR P 24 AT, e g

3 Tt

ZART A UL A5 TR L BN BGEA 600 mg/d,
K 1R 2 8900 mg/d, FERZ R, R, B 24 25306
PEFET 300,600,900 mg 3N, 1 £ 50 45 250 FH T kR
FIhE600 mg. IRIGLE R BN KA 2T E AR BN K AR,
TR 23 T 2k R, TR = G T 090 PR AR e & i
PRIV AR AL AR

EOTERMAIL R, ZEH 4T Agilent TC-Cis Agi-
lent Eclipse Cs.Agilent Zorbax SB-Cys 3 Fp (i ifid: . 45 H W,
5 H A A 3% FE 40 1L, Agilent Zorbax SB-C s i 5 21 48 4 A4 €43
VETE o FEAAL IR SHAHISE , H A 1 R SR 20 F i 24 o B )
RIS . 205 BSRRE WS 1S B F IO IETE (0 = & Z B4
JEAIONE AT 5 F BRI A A 1, 8 HA MS (55 R R
B30 24454 s, B e w10, A A e e, HLGA sk i 1
o, BOR R B AN . AL, B 5 T RIRMARFR i
15 7K %5 (0.05% .0.1% .0.15% .0.2% .0.25% .0.3% ) X IfiL 25
e BN A2 B . 45 R OR, 0.29% YR /K VTR AT LA AS 3] 45 o
ROIGETE | FLIFR (R R, W 230 3 LA R 7k A o

TEMS AL R A, BT = 500 &G R ER A, X
MR T TR A TR A PR GR  FAE C A R
FIE B R, Bk o B AR . RIS Tk 24 H
FURE AR AR, 22 B 1 B OE HLAE 5 98 9 8 X m/z Ry 247.1—
161.1, 2L T4 60 V, lfEEE N 20 eV, FEGE TR, Il
TR BRI A, B E IS B R A, DR R
TR T IZIb AW RE = AR B 5 , [R5 = HUnT 5 45
B, I R, B0 HL S %R m/z 294.0—250.0, Z4fF A
JE} 80 V, filidERE N 4 eV, HE—HXF MS HA 2 AT 1Ak, 0
VeI FE SR TR BB £ 350 °C 3 2Lk : 10 L/min; T
SRR T : 40 psis B ST :4kV,

TERUEPEH ZH LB, I 2K RE o P A = JRUMIEE 5 h Y [
50% , W] Al T L3 HR A0 K A R LR K R T E . A T
PRIE = SRR 1 L 20 30025 58 T 1R Ak X 5 725 AR /K ffe e 1
TN i 2R A AR PR AR . 45 SR 8RR, 24K 1 mol/ml£h:
i 7K 5 T R T ML AT A 255 1 = UM B A A, ELR I A L
B, AR MR AT (E SR AL EL B > 10 9% B, il 3B i 5 T
TS AR, AR TFIE AR B IAK A BEHI ) 750 ) & B, RS
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R PR B (29 10 d) o BOASIABE R 2% T 1 mol/ml $17%
IR AL, DL TIE IR il b = S5 A RS 1k, 225
5%, RALJ A I 22 /0 T R R A 30 d

TEREA AL FIGS B, S0 L T2 1 DOE BRI - A B

%o RIRALIE B9 ML AREASR HUTHE T IR AL B, A REA &0

ZERE A B B B2 A A G ERY, B i

HEdEZE . BAHE LR CTRAROE A A BUEAF IR

PERI BT b, ELREAS B4 AR REDICA AT 2 A= e AR

AR AR

SEH N ST 9 LC-MS/MS WL AT 1 5 I # Bk, AR G

IRIREE R AT A, ML AEIEF 2 0.05~20.0 pg/ml, E & T

B2 0.05 pg/ml, AF % B2 | S IS A4 45 A WA il 20 BT

Ko 5 SCHRARIE Y iR BOR AR (35 (HPLC) 10 HU A, A0

ST (I SE 3K v = SV JEE () LC-MS/MS ¥ HAT R B v
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36 44 i e 521 7 ) BP0 1 e = 000 i 2 300,600

900 mg, 75 F LAY con AT AUC,, 5 571 2 ] 52 2R R AR G, 20

7 300~900 mg 1] Fil P , = FUMI A 2 7 { R A A A BLAT 2k

PEZG ) E AL, B 11 IRR) 0 f0 15 - 52 i 245 1 e 1K A
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HISCHR AR N S HR) 28 S e ge i L, A5 2 2 )

ZRAET AR E W2 RIS E L (P>0.05) , TRl RS

2yl A A U T AN A3 R PR R 25 2 0

ARIAHI A H G T = MNP HE A fE e A AR A A 245 8 25

FHIE, 7RSS SR 5 b, Bt — D B2 B o 2 8l 5
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Genome-wide Analysis of DNA Methylation in Coronary Heart Disease Patients with MeDIP-Seq

LAI Wei-hua', PAN Wei-xiang', FENG Ying-qging®, YU Xi-yong®’, CHEN Ji-yan’, ZHONG Shi-long”’(1. Dept. of
Pharmacy, Guangdong General Hospital/Guangdong Academy of Medical Sciences, Guangzhou 510080, China;
2. Dept. of Cardiology, Guangdong Cardiovascular Institute, Guangzhou 510080, China; 3. Medical Research
Center, Guangdong General Hospital/Guangdong Academy of Medical Sciences, Guangzhou 510080, China)

ABSTRACT OBIJECTIVE: To explore the genome-wide methylation differences between coronary heart disease (CHD) patients
and healthy volunteers, and to investigate the relationsip of DNA methylation with CHD from epigenetics. METHODS: In case-control
study, subjects were divided into CHD group (50 cases) and health control group (50 cases). DNA of 2 groups were sequenced with
methylated DNA immunoprecipitation sequencing technology. The genome-wide methylation differences were analyzed and compared
between 2 groups. RESULTS: The number of methylation peak in CHD group was higher than health group, with statistical signfi-
cance (P<<0.05). The methylation peak mainly distributed in 5’ UTR, Intron functional elements. The number of reads in AQP1, SHB
and other gene promoters in CHD group were lower than health group, and its methylation level decreased. The number of reads in
GRKS5 and serveal gene promoters on chrX in CHD group were higher than helath group, and its methylation level increased, with sta-
tistical significance (P<<0.01). CONCLUSIONS: The genome-wide methylation level of CHD patients are higher than those of healthy
volunteers. The occurence of CHD is possibly associated with the change of methylation level of related gene promoters.

KEYWORDS  Coronary heart disease; DNA methylation; Methylated DNA immunoprecipitation sequencing
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