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Pharmacokinetic Study of Zhenju Jiangya Pill in Rats

TONG Jingling, ZHU Rangteng*, LUO Lifei(Enze Hospital, Taizhou Enze Medical Center, Taizhou 318050, China)

ABSTRACT: OBJECTIVE
hydrochlorothiazide in rat plasma and to study the pharmacokinetics of Zhenju Jiangya Pill in rats. METHODS The plasma

To establish a LC-MS/MS method for the simultaneous determination of rutin and

sample was handled by protein precipitation. The column was Pntulips BP-Cis column(2.1 mmx50 mm, 5 pm) with the mobile
phase of acetonitrile and water by gradient elution at 0.45 mL-min~!. The column temperature was 30 ‘C. The electrospray ion
source and the ion reaction monitoring mode were used. DAS 2.0 software was used to calculate the pharmacokinetic parameters.
RESULTS Methodological verification results showed that the endogenous impurities did not interfere with the determination
of the analytes and internal standard. The linear ranges of rutin and hydrochlorothiazide were 5-1 000 ng-mL~'(°=0.997 1) and
2.5-500 ng-mL~!(#?=0.995 8), respectively. The pharmacokinetic parameters of rutin and hydrochlorothiazide were as follows:
AUC-y were (107 157.31+£38 056.63), (130 387.28+46 306.69)ng'mL~!-min, Ti2, were (108.65+20.95), (240.86+46.44)min,
Tmax were (34.25£16.34), (120.0040.00)min, Cmax were (683.44+254.03), (368.45+136.95)ng'mL~!. CONCLUSION The
precision, accuracy, mean recoveries and the matrix effects were satisfied with the requirements of biological sample
measurement. The method was successfully applied to the pharmacokinetic study of Zhenju Jiangya Pill in rats.
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Finnigan TSQ Quantum 7y #H €6 3% - 57 11 B FH
X (LC-MS/MS, Z£I[H Finnigan A 7]); Sigma 3K15
R 2O ML (Sigma A ); XW-80A JiEimiE &
(W H Y PEILES)); AR2130 OHAUS HLF
KFCEEBEZEWAT); KQ S00DE B &4z i /i
HE AR A AR A ).
1.2 #5555

PRE A dts: 161212, 05 2504 B
WABRAR); AT XSG 100080-201409;
ERE: 91.9%). ATZEH R S(WER, AT AT E
B, #itS: 110736-201640; 4HiJF: 95.2%) A5
IEE X R F (L5 100309-201404; 46 : 99.7%)
P30 o A 2 A I AT B s D R HE
(Whr, HTAAEEEE, #t'5: MB1578-S; 4l
FE: 98.0%; RIEFECAEMBAGHRAF): FHREEL.
LIE¥ Ntk al, W H 3 E Fisher Scientific /A 7 ;
IK AL I 2l K
1.3 W

6 A4 SD K, &, & 230~270 g, ¥
H g e s st sh A IR AR, shivrn]
iE 5 . SCXK(¥)2012-0002 . #h 4 1l 7% i
23~26 C, ¥BJE 40%~60%, 12h W% .
2 FEEHR

2.1 R R B 1
2.1.1 @ik MA AEi%HC8 Potulips BP-Cig £

(2.1 mmx50 mm, 5 um); VAN ZHE(A)-7K(B)
FEEEVE, FEEERFEF N 0~0.5 min, 5%—
10%A; 0.5~2.0 min, 10%—>40%A; 2.0~3.0 min,

40%—~95%A; 3.0~3.5min, 95%A; 3.5~3.6 min,
95%—>5%A; 3.6~5.0 min, 5%A. AN 30 C;
WiE N 0.45 mL-min~', BEFEE 10 uL.

2.1.2 ik SR HBIS B UR(ESD, i
J7 AONIE R A, Wi R 3500 V, ZFALIR
FE 250 C, BANEIRSE 300 °C, $A35H 8] 100 ms.
R B A A 1) J03 15 2 H0F0 — 4 oo 1] 43 il LR
1A 1,

T AF A B A R 4

Tab.1 The MS parameters of analytes and internal standard

Waw  ESI— ®Er  TET/ ﬁgigé 1%%@‘
mlz mlz ®=/V [8]/min
T [M+Na]* 633.2 3243 36 3.67
A [M+Na]* 503.1 341.2 27 3.28
AFMEE  [M-H] 296.1 204.9 19 237
AV [M-HI 423.4 207.1 13 2.61

2.2 X HE A AR A2V R T

3 RS B AR T X HEL ity A A, P e ko R
EE, O RE,  JFEC R B
10, 5mg-mL~" I I F AR 2 ANl &l
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3 SR 2 R AT 24 et R RS 4 B OE
&, H WG, IFH TSRS AN br T
VR o v AT 255 NG 30 19 B2 43 3R 1000,

500 ng-mL"!,
2.3 IMIRAE S AL

B 100 pL KB MLIRAE dh, NN 300 uL &4 A
2y GV LBV TIER), 7853 i e dR %
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Fig. 1 The product ion scan spectrum of analytes and internal standard

A-rutin; B—paeoniflorin; C-hydrochlorothiazide; D—losartan.
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Fig.2 The chromatograms in rat plasma
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TR FEE A HE Y Y0 2L 1 BB A BR BRI s KRR,
25 I 2R B B 0N A 4 T 5 A [R] R FE b 1
TR AL ) U AR 92 B RN (n=3) . S5 R ILER 3,
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6 h, —20 ‘CA% 10 d, 3 %GR, DAALHEE 5 1E
HEIERER A 24 he SR B R T AIA S e
TEIX 4 Pk FROEE R IF. AR IEK 4.

7% ”WJL%¢M1

2 i 2 4
t/min t/min

3 4

1 2 3 4

. 1 2 3
t/min t/min

B~

3 4ﬂ
T 2 3 4 1 2 3
t/min t/min

2-AjYyT 3-AAMEG; 4-F b,

A-blank plasma sample; B—plasma sample spiked with interal standard solution; C—plasma sample after 5 min administration; 1-rutin; 2—paeoniflorin;

3—hydrochlorothiazide; 4—losartan.
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F2 ARMRFFTEEREGR NS AEHRZ
Tab. 2 The precision and accuracy of rutin and hydrochlorothiazide determination in rat plasma
, H P (n=6 H & (n=18
I T p— R ) - — - e .
W15 /ng-mL~! FEH L% R FE /% W AFEH/ng-mL~! EH L% W BE /%
10 10.03+1.22 12.16 100.30 9.97 +1.09 10.93 99.70
= 400 410.63£53.57 13.05 102.66 385.26 + 32.64 8.47 96.32
800 780.36+£64.79 8.30 97.55 796.39 + 55.23 6.94 99.55
e 5 5.42+0.72 13.28 108.40 4.98 +0.53 10.64 99.60
@E 200 198.28+15.14 7.64 99.14 198.58 +£10.32 5.19 99.29
) 400 405.58+33.46 8.25 101.39 399.14 £ 29.42 7.37 99.78
RI3 OARRMEFFETHEARERNRIE KRS LK ~ 10007 o
N | ﬂjzlL .
PL(n=3) E 8007 1 —o— SR
Tab. 3 Extraction recovery and matrix effect of rutin and S( 600D
hydrochlorothiazide in rat plasma(n=3) = 400 \;
—— S 1
N W/ SRR/ % B BB Y% = -~
&1 = = S 200 f AN
ng-mL ! Xts RSD Xts RSD S P N I
3
10 79.58+884 1111 89.07+856 9.6 R I .
T 400 80.62 £ 6.24 7.74  91.23+4.72 517 300 6OOt/min 900 1300 1500
800 86.72 £ 5.64 6.51 93.68+4.47 4.77 & 3 }E’“T%ﬁ%%%ﬂ%ﬁk ﬁ%mﬁ’]%-ﬂj’ﬁﬁéﬁ(}’l=6)
> 83.08+£7.06 850 92.36+486 5.6 Fig. 3 Plasma concentration-time profiles of rutin and
SR 200 90.53£524 578 9455+3.92 4.15 .o B
hydrochlorothiazide in rats(n=6)
400 88.04 £4.76 540 9325+582 6.24

2.5 KERAAENZshY

6 HKREMNMEATE 7 d, SLIRRT 1 d B/04%E
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BLA )% SR Zi R i 4% 2 7 W2k 5 AR 3. Mk
SR BN, AT OBCE B, IR IR
RV, TH BRI R AR SEUME R 1 RS R AR 1
AR, AR AR
3 g

AT AN T R RMLZR H T A S e A
FE TR B 5 0 7 ik o AE LSRR Sl AR BRI, 49 ) %
BT A NS B DO R AV R BE A [E

FHEEEGE, SEIGZE SRR, KA E D
JE B R b B I IR A S K T VA TR R B AT, AR ERAK
KiE, REPFRSCIGRA, EABRAFEARE AT,
H % & A0 R U RE RS 2 2 3l 2 AL BER

FET R P I R RN R, T
EIES PR N ARG, SRS T
T F i BN AR, AT 7R EST 5+
[FI B, 9 BRI RUN AR 75T AR AT 251
TEIE 881 W50 77 28R A2 s A7 e 23 93 m/z 633.2
Ml m/z 503.1 BI[M+Na] W, 75 AR Bl 1) B A
BN miz 324.3, WERATEH AR R 2 RS
TN m/z 341.2. SEMEGEFN P AR S0 A S T
for I 77 28R AR BB s L A o miz 296.1 A miz
423.4 [F[M-H] . SRR AR BT 320 7 1
N omiz 204.9, WAREIDIHAE R FER A BTN
m/z 207.1, ¥4 VA b 2 BB R N = A A
WEI =+ WMENFHRH CRE-KBE e, 7
EREMERLE, AIETEY AT PRI A AN A AR
s, H 4 MEEYE IG5,

T4 KRMEFFETEHAE ERNRZMEG=06)
Tab. 4 Stability of rutin and hydrochlorothiazide in rat plasma(n=6)
, TRA7 A
& W /ng-mL! — —— ———
sl g m FEKE 6h 20 CAY 10d 3 Kk E 2 HERE R 24 h
- 10 10.20+1.18 9.79+0.92 9.82+0.81 10.29+1.01
800 789.49+59.25 836.29+68.32 814.74+72.65 811.16+47.23

AR 5 5.38+0.42 4.89+0.40 4.94+0.44 5.13+0.24

T T2 400 387.58+19.14 414.67+25.22 395.90+28.76 407.76+19.34
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RS FTHARERNEENH5H(n=6)
Tab. 5 The main pharmacokinetics parameter of rutin and
hydrochlorothiazide(n=6)

EEIE 2 =T G
AUC.p/ng'mL~"-min 107 157.31£38 056.63 130 387.28+46 306.69
MRT o.,,/min 155.79+29.41 300.17+56.67

T)2,/min 108.65+20.95 240.86:46.44
Tinax/min 34.25+16.34 120.00£0.00
Cyax/ng-mL"! 683.44+254.03 368.45+136.95
Vy/L-kg! 58.52+35.04 26.22%15.70
CL,/F/L-min""'kg"! 0.37£0.11 0.075+0.022
A, S SRR e 25 3 A R ER,

W2 R RN 25 B T AU TR R D,
s TR A E T “ 2N, Z2HN”
PIAE AL B A AR W AR E A, FRIE R a5
A5 E TR AR RRIREGHEHZ . T
REH BRI &R H O e 2 A B
VB B9 20 o 12, TR R ATE 992 1 o 78 K BRI
W28 22 R AR, 0T ) B B2 5 B s ) A o
UL LA RN ) e e A S R A E R
Xo S34b, BHBEE R g & mE T
ZiiliR, S AiitE, R E S ERE
KR AR N I 25 8 SR AE 5 o f USRS b g,
MRT 0 fl Tio, BIIEK:, Tinax ZEJG, %55 B X T 56
HIGIR N FER S 25 E %, $2m 49T R
FEAR 25 IA R s B B A 23 146 5 s .

AW FCE AL T R B I KR A T
A AR ) LC-MS/MS J53%, kT T2 %%
JE R TER RN 235 7t . i is . dE
. RE. M, Gl T2ishs, 70 BIE
AH SR e PR 7T A HE)
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