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Abstract: For further understanding of the toxicity of paichongding (IPP), the pharmacokinetic
profile including absorption, distribution and excretion of IPP in rat was investigated. The
concentration of IPP in rat plasma, tissues including heart, liver, spleen, lung, kidney, brain, skeletal
muscle and fat, and feces as well as urine samples after single oral dose was determined by high
performance liquid chromatography-tandem mass spectrometry techniques ( HPLC-MS/MS). Results
showed that slightly higher AUC (area under the curve) and C,,, and a longer 7, in female than male
rats were observed with statistical difference after a single oral dose of IPP at 750 mg/kg, which
indicated that there were sex differences in metabolism and potential toxicity of IPP in rats. Following
oral administration from 100 to 750 mg/kg, the mean half life was from 4 to 8 h and the apparent
distribution volume was from 10 to 30 L/kg. The AUC,;,
r=0.996 4, female; r =0.991 3). The tissue distribution results showed that IPP was rapidly and

widely distributed to various tissues and could effectively cross the blood brain barrier in rats following

- showed a dose-proportional increase ( male;

a single oral dose. Relatively high concentrations were found in liver and kidney, suggesting these two
organs may play a dominant role in the metabolism of this compound. The excretion data implies that a
very low proportion of IPP was excreted as its unchanged form in urine and feces, indicating that IPP
could be extensively metabolized in the body.

Keywords: paichongding; pharmacokinetics; high performance liquid chromatography-tandem mass

spectrometry techniques (HPLC-MS/MS) ; distribution; excretion
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95. 7% WK HLWE ( paichongding ) J51 24 , IR B (05}
AR, HE 20120719001 , 47 X 43 F- i & 366. 76 , 1. 75

1.1

v kAR W R A R A Al AR AR R AR IR E
(fexofenadine ) JR124 , 4l 99. 6% , A 445 iR MK |
fit-5 20120801 , A X 73 Bt it 538. 13, WAL E 4% U
Bl A B/ 7, Sprague Dawley (SD) K ,8 ~9 Jif
%, SPF 2%, i i1t SL 5w s it o oo 42 4t 2h
HEPEYFATIE S . SCXK (2R) 2008—0005 , 4 Jfi 1 45
FSIES . No. 42000600002602 , 512 56 2 4 1% it i1 7] 1F
2. SYXK (%)2012—0065 .
1.2 FENFEE

QTRAP 4500 JFii{% , AB Sciex /A ] ; XB-C,, {1y
PEHE(50.0 mm x 2.1 mm,5.00 pm), H il Welch
25w () 5 LC-20ADXR 5 50 AH 0,35 2%, SIL-
20ACXR HBhEFESS S CTO-20AC HEiRAH, H A S
/NS
1.3 ®HEEIE- RN EE
.31 &4 E W3l A RS0 1% HERMIK
VST, TN AH B S O MR EEVEIRAR P L3 15 B 3
ERE 8 U VR VR O B MR A R EE 40 T Ui M
0. 8 mL/min; Ai5HFEPRZS A9 H 0 11 MPa;
H BRI 2 ~8 C AR 5.0 pL,
1.3.2 & Wm%EEFIHREST ; £ 8 R
W (MRM ) #5225 1§ 25 L R 4 500 V5 8 JiE 25 1
M55 BE 600 °C 5 FH T Wa IR He IE (1) 25 X K
367.3/125. 8 (filfHAEHE: 54 V) , Wil N ARAE R AR
E R B FXF A 502, 5/466. 2 (RFFERERE 39 eV)
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Table 1 Gradient program of mobile phase

- T V(ZIE): V(0. 1% P R/KER)

Flow rate/ V( acetonitrile): V
Time/min

(mL/min) (water, contain 0. 1% formic acid)

0.20 0.8 15:85

1.20 0.8 95:5

2.00 0.8 95:5

2.10 0.8 15:85

1.4 SEBARERRE

i 24 HR B BEAL 5> 3 A4S WR HUBE 57| & 20
(100,400 K% 750 mg/kg) , B4 8 H, MERESF . Kt
WR OB 2575 T 0. 5% R W ILLF 4 RN, o
I T ) RS e BE A 5200 M 75 mg/mL TR,
KBS 2, oM THZ0 4255 15 min &
0.5.12.4 824 48 72 96 h, LLAi#E: kR I 12 K 4
K270.3 mL AL, B SRAS I AR g R B

73 750 mg/kg RN, BUGE B 42, %
4 A R] 43 7 SR 2 R A AL SURE i, 5 B5F [) o
MR 4 HOHSRFE 32 H L H 1T 96 h REH
ZURE it 1 R SR ]S FH PRI S SR . 0l T4
2455 0.5.2.24 J2 96 h I Ak A = ) 4K R
SRARHLG il B BB LSRR D 2
UL LUA) 3R, I A 21 28 PN R MRRE ) R VR L OB
96 h B ASEA K R E TN, 7251 F 0 ~8 .8 ~
24 24 ~48 48 ~72 }: 72 ~96 h &I B B R 8 2
Je KB PREEFNZERE IR I S SRR IR B 5T )5
FICS mL(ASE SmL 0] B8 B4 3BAE ) , B T
FEE N B TR S FREE, 26 AR Y ; iR AE
W T - 80 CIRAE, R
1.5 EYHGRNER X
151 SR msl  WRHBEPRERE 2 R EC ] R
BAPR B 93345t ) WIR AL E A o i, T P R A ol
WEESN 2.50 mg/mL AYA# A, He b — 0y 1T e
KAEFRFE , 55— FH FECHI BT FE 0 (QC) o

R ARTINE AR A TR BC ] RS IR IS R &
AR I 2l P B RC B BT 5 Wk B2 4 0. 50 mg/mL 1Y
Rt 8

W TEARAE R BT A MR E ) - 4 2. 50 mg/mL
(AR R IE bR HE At 25 W TR R 50CR 50% 1 Y EE-7K
VIR R T B8R 91 o o VA 1) TRV TR

bR AR B 8 0. 50 mg/mL [WIERIE
AR AR 2 B AR 3 50 50% 1Y Y RE- 7K TR

HE— LA B, BC I BTV B4 100 ng/mL B AR T
YRR, F TR R 2% | 2 20 Hh iR e e e A 5 20
E el 200 ng/mL (1 bR TAEV W, F R BUHE
T (RN ) DU E

B PIBRA SH W T < A A R TR o E o
B4R, FIRFRAY B0 50% 1 W BEE- 7K v Vs g, T
Tl VR PR BE 5T B VA BE 43 5314 0. 175 A 43.9 ng/mL
LR, L AR T MR B2 1 0. 585 ng/mL, [
TR A

JIA SEB IR T 4 T R BfE.

1.5.2 AR SAIE AN H50.0 WL KM
FHESDE 2.00 mL 204, imA 25.0 pL,
100 ng/mL [ NFR TAERW, A 400 pL &g LATT
TEEE, WIERA 5 min, T4 °C .17 000 x g FES.L
10 min, B 50. 0 pL BT 96 FLEEFLA, A
450 pL (KRBT ECH 50% 1 F KW, 1 e TR A
5 min, fFMll, FEAEAFL 5. 00 pL,

W K R A LS A BEER KT Ve T4, W Tk 4
HOSE S (NI 4.00 g) CA 50. 0 mL R I
HORETHIFRRE . XA TIAR Y T 448U R
59 AR V() : V(IK) =20: 80 IR, 2
o B50.0 WL &AL T W B kL E R
WL BB ) A1 RE SR ZE 2. 00 mL B0, A
25.0 WL AR TAE M (IR R AR & o ok B
100 ng/mL) , FEHIA 400 pL ZIEATTIESE (A, 10 i
% 5 min, 17 000 x g T # . 10 min, HX
50.0 pL E¥ERE T 96 FLUEFLAR, A 450 L &
TR 50% 19 H 7K W, W8 TR 5 Smin, 1§
M, HERERFRS. 00 wL,

HRAE Y H AT bk AR M 26 i H R 48 24 5 R
SR 2SR i v R SR 1) T TR R, R AR 21 4
FRELS AT IR BBE A E L ( we/g A,

K B HE i (3 A0 3R RN RO ) A
50.0 pL % 2.00 mL &L, A 25.0 pL PIbR
TAEVS R (CAERAETR & ik Bk 200 ng/mL) , Ff
JIA 800 L LR LTRHFATAHL, g4 % 5 min,
F 17 000 x g F&L> 10 min, B3 100 L &
T 96 FLERSLARH , HA SR T, ITA 500 WL A&F 53
R 50% A K W, W IETR A S min, FRE DN,
PEREIRFR 5. 00 wL,

1.5.3 FHEWEST RIIE AR HrEER 8 AT
SRR T ST I R BRI 2 R R R
HEAT T SEHEBGUE , % K FR A 20 R 345 A PR VB Hh IR
W I 2 7 YR R AT TR A B ET A R kT
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FEl 5.00 ~5 000 ng/mL, Jii 4% Ff & 5 & v B 43 51 R
5.00 ng/mL( & FFR,LLOQ) .15. 0 ng/mL ( fik#
JE R A, LQC) (255 ng/mL ( H R JE B #EE A
MQC) .3 750 ng/mL ( {5 ¥ BE 5T #% 4 5, HQC ) K&
25 000 ng/mL ( F4i BE v] SEPEPE Y B FE A i , DQC)
S UEFE AR AR BE BRI RN, A il 2 e i
B WG 72 B AR B2 PR IR S SRR e M4
1.6 HESITHH

R T I 55 A5 s IR e i 2 P o, R
WinNonlin 6. 3 "3k ERANTHR 2R 30 T4 S
¥, 3852 SPSS Statistics 19 43 M K BRI 251030
N¥BRGEI ¥R, FESBEH. 1, CEE
) K, (HBREFEE) | C (W) (T, (B
) (v (RML A 2R L CL (VG BR %) \MRT (%
Yt R B a) ) A AUC (I 3k B Bt 1] i 28 TR

2 ER5HH

2.1 FHEWIELER
2.1.1 #®#EM WX 6 PMAFEAEREE KR 2

150 1.064 (1.051

1007 0.176

50

PR B Intensity

0.5 1.0 1.5 2.0 2.5
18] Time/min
A. WK HUBE (paichongding); B. JERIEHBE (fexofenadine).

LI A1ZUE) 3 800 50 30 R DR IBRRE 5 i I 2 2%
Y, SZ A O B B ) TP 080K T 2 & T BRAE ot v 0
e 157 (A 20. 0% 5 P AR B s 18] T P e 541K
25 FARE A N BRI BLAE Y 5. 0% ; 45 SRAF & B K 24
BHARUEST ) HC B A bR 2 B R R AE kR
i JRA RN ZS BB AR ZS B, IR 3218
FAFRZ BT, 25 R =M S aies R A
KR 28 1 JE AT 25 7 e a2 i O B B TRI AL i
THOERIR T T BR BT AEAE h Hh 3Z a4y e o, (L 1)
20. 0% ;s AN BR B E 2 B BRAE S TR AR IR 2 A
FE AR 25 3 I FR R B B[R] A ) T BRI T
23 FARE S R BRI AR B9 5. 0% 5 45 B4 4 [ 5 2
JARUEDS | AHSEERE LA 1 ~ & 5,

2.1.2  FEPFURAL Rl TR S A
AT A A A 08 T R, T OA P AR IE —f 4 FE
ORI T SRS R I 4 R R E 22 N AR —
AT A9 L RN, IR 7 I AR X A T 22 ( RSD) Y4/ F
15.0% ,FHI KR (K A5 0% FEl 5 KA
PRI B 359 AN 5 ) %) 52 ) ek

1.102

B 1.196 1.525 1.706
100
z
S 50
Jm "
: Ll
0 UL AN Il \\‘i\\“u‘h .Idw‘ Al ‘]M\Ml H\.H ‘
0.5 1.0 1.5 2.0 2.5
i1E] Time/min

1 RERMEZFAXRMEHERE HPLC-MS/MS B (45 4 440t 11 SEA)

PP Intensity

Fig. 1
A
1.057
.é,lOO
5
=)
50
i
B
0 A : ‘ .“.mm l‘uqdu nl.‘Jl-
0.5 1.0 1.5 2.0 2.5
&) Time/min

A. Wk HUBE (paichongding)

E 2

Representative HPLC-MS/MS chromatogram of rat blank plasma sample ( AG004 , sample 11)

1.0x10°
= 1.082
5.0x10%
0.0 - T T T T
0.5 1.0 1.5 2.0 2.5
fE] Time/min

; B. JERIEI %E (fexofenadine).
KRN EE T RERH HPLC-MS/MS B (4 4 43 #ritt 15 SFEA)

Fig.2 HPLC-MS/MS chromatogram of LLOQ sample in rat plasma( AG004 ,sample 15)

2.1.3 frEd L&A E B A HERIRIUR BUBE AR
PE AR 8 W 2 4% 25 o by, TG A 5T o ok B2 43 00
5.00, 10.0, 50.0, 200, 500, 2 500, 4 000
5000 ng/mL MRCIEARAE, #4581, 3.2 7 S R kA

WRE o LA AT A0 AR ) 6 TH AR EL (area ratio ) SAZA
AAFR  HERE RV (ng/mL) HREARFR, LA 1/ (X))
AU BT A AR 2 25 R R T
5.00 ~5 000 ng/mL 3t Bl P, 4347 420 0 P9 s £ i 1
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A. Wk BB (paichongding); B. IERAEHR E (fexofenadine).

B3 ZAXRMEHAN HPLC-MS/MS B (45 4 /it 44 SHEA)
Fig.3 HPLC-MS/MS chromatogram of zero concentration sample in rat blank plasma( AG004 ,sample 44 )

A [\1,055 200 B
z I z
E 5.0x10 | 2 - ]344] 576\1.6/8
= ( it}
: ) | Lol
0.0 , : : 0 ]H‘ll UHlNu
0.5 1.0 1.5 2.0 2.5 0.5 1.0 15 2.0 25

fsHE] Time/min

A Time/min

A. Wk HLBE (paichongding); B. JEZRIEHB %E (fexofenadine) o

4 AmMPIREAXRMEESE FRESAK HPLC-MS/MS B (5 4 /41t 45 SHA%)
Fig.4 HPLC-MS/MS chromatogram of ULOQ sample without internal standard in rat blank plasma( AG004 ,sample 45)

B 3

= 0ss5 ' gl L4
5 50 1/489 1.719 2.155 g o
= £ 50
= & L0 Lo ol
= 0 LS I [ .

0.5 1.0 1.5 2.0 2.5 0.5 1.0 1.5 2.0 25

iF ] Time/min

1A Time/min
A. Wk HUBE (paichongding); B. JERIEHR %2 (fexofenadine).

5 TAIKFIERMN HPLC-MS/MS B (5 4 /3t 48 SHEA)
Fig.5 HPLC-MS/MS chromatogram of reagent blank sample( AG004 ,sample 48 )

UL 5 E A T vk B 2 Rk 6 R R AP (R >
0.995) , FF A B R 25 8LbR ™ | JIE B 122 b o il 28 15
T AW 0 w587
2.1.4 BHMEREEE RN B AL %
JEEFIMERA B TF 1 43 AT 7 1k ORG % BE RN R 1
W TR RS AT I E 6 WK, A5 SRRk P
o TGP R A e P L ) e ORGSR T s o
2 (RSD) # <15.0% (LLOQ 7E £20.0% W) , %
VB T A T o A R X (B 38 AE AR R (B 1)
+15.0% Z N (LLOQ 7 £20.0% N) , 45 R4 &
[ R 2 AR
2.1.5 WECENMRE  SERLERET R A4S
WK, ZRYIR BOELEAR R 3 AR B B A
FOAR Il K 89. 4% ~ 117. 4% , 1E IR Ik J 26

SNl SR BRI 3 R 69. 1% ~84.3% , H 4%
VR T R S B I RSS9 38 8 35/ F 30. 0% , 25
RIAFGEKR

2.1.6 FAEME WESERER.EHRH2 C)TF,4
AR IR HOBELE 2 h I RTPRFRRR S, 2K #5420
S SR B RO S R HUBE R 24 h MR
TE 3 £ BE TR HORE 22 VR OB IR 6 Yk LA PN AT AR AERR
SE R HUBEAE I 2K L F - 60 C % - 80 CHEFF
94 d N ATERFFRRAE .

IREEUE IR 25 R R AN 5T 9T ST R
WES & A9 HPLC-MS/MS 4387 5 i R A A 5%, Fr %
SEGEE R E AT 5
2.2 KRM¥EHIRHERERRHINFESEH

KU B 457 100,400 1% 750 mg/kg Wk H
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WE S5, H 28 I 3k 2 9 I 24 vk B 4300 0L B 65 R
WinNonlin 6. 3 H1#93E b7 25 B8 15 B 454X 2h 7
PR 2, B 6 UL, EE 4T KR
100,400 J 750 mg/kg WR HIESS ,290.5 h RIA[ 510
VGV B (B i R S M T K BRUAE ), R 25 1 Wik
WGk, AE A Sz a0 B A IR HRE Y SF 342
BN 4 ~8 h, WM N 10 ~30 L/kg, H
I 25 B B () i 2 F 18 B (AUC) 5 7] i S 4R 1A

5.0x10¢ 1.4x10°

Kotk , FEWALE 100 ~ 750 mg/kg FHJLHE N, iZ257E
K ERAR A A7 3 7 £ ) AR L 24 4R Bl 7 2 A
K] SPSS Statistics 19 35 #fE | 4 K B A9 25130
T12EBHGIA TR N R 250t R AR R R,
WR g i 24 AR 2 7 7 45 R R R 22 55
FIES  MEME R R AUC B B34, 7, H B aE K,
St s 2 5 B FOREIRI R T IR R LR
R BRI T BEAETE T 22 57

~ N ~ _ _L6x10°
£ 4.0x10° E 1240 2 14x105 7 €
£ ’ 2 1.0x10° o 12x10°
£ 30410 T 8.0x10¢ T 1.0x10°
£ 20410 £ 60a10r g 28*:81
) 5 " = 0.0x10°
£ 1.0x10" g 4.0+10 2 40410
© S 20x10* S 2.0¢10°
I 0 B 00 —e—e— B (g -—
~1L0x1 00— *20x10 ————f————— ¥ 2 0u10¢ 1
0 2 4 6 8 40 60 80 100 0 2 4 6 8 4060 80 100 02468 40 60
Ff ) Time/h B[] Time/h i 18] Time/h
-o- MEME (females) —o— EHE (males)

A. 100 mg/kg;B. 400 mg/kg;C. 750 mg/kg,
B 6 AEFIEKRLEX K RE B G M2 i B - B 18] # 2

Fig. 6 Plasma concentration-time curve after oral gavage of paichongding at different dosages for rats

=2

AREBATARKERRERGEHARINESE (x£5,n=4)

Table 2 The pharmacokinetics parameters of rats after a single oral dose with paichongding

452571t Dosage

24 LA
Parameters Unit ‘ 100 mg/kg ‘ 400 mg/kg , 750 mg/kg
M Female T Male 1 Female T Male i Female Jif Male
AUC,_, (ng-h)/L 71708 £23 396 57 502 £25 224 206 804 +73 514 153 860 +52 462 427 143 +108 487 245 202 +67 991
AUC ¢ (ng-h)/L 71834 £23348 57576 £25 156 207 089 +73 374 154 001 +52 458 433299 +111 135 245 258 +67 991
MRT,_, h 1.54 £0. 546 1.48 £0. 650 2.61 £1.02 2.08 0. 417 3.25 +0.523 6.09 +3.58
MRT ;¢ h 1. 62 £0. 500 1.68 £0.974 2.72 £1.01 2.17 £0. 461 3.63 +0. 624 6.11 £3.57
ts h 6.22 +3.71 5.17 £5.25 7.99 +2.37 8. 11 +4.78 4.31 +0.595 4.67 £1.73
Va L/kg 14.4 +11.7 21.0 +£31.6 25.1+12.5 32.1+22.7 11.4 +4.35 21.0 +8.70
T ax h 0. 667 £0. 289 0.563 £0.315 0.438 £0. 125 0.500 £0 1.33 +0.577 0.380 £0. 144
Clax ng/mL 39 967 £5 450 33 700 + 14 220 87 100 =28 260 64 050 +30 839 115 900 +£29 207 75 425 +36 492
K, h-! 0. 135 £0. 060 0.426 £0.528 0.0921 +0. 0248 0. 140 £0. 134 0. 164 £0. 0245 0.177 £0. 102
CL mL/(h-kg) 1 483 +423 209 1174 2 085 £583 2 813 £871 1822 +£537 3229 £828

YELAUC,.,,0 ~96 h SRR SR IR T AL AUC, o0, ISR LTI 28 F BT BY MRT,,, 0 ~ 96 h P54 B ] MRT, 0, B4V 03
BRI 1y, 2RI B0V, BT AR T, LS WETR I H TR .oy IRV K, , TIRHER A L, WIR

Note :AUC,,_, , the area under the plasma concentration-time curve from zero to 96 h; AUC;, the area under the plasma concentration-time curve

from zero to infinite; MRT,,_,, mean residence time from zero to 96 h; MRT; ., mean residence time from zero to infinite; #,,, , plasma half-life

time—the time for plasma concentration decreased by half; V,, apparent volume of distribution, T,

maximum plasma concentration; C

2.3 EBARHGERAEAEXRALHERPHIDH

KEEE 4 F 750 mg/kg WR 1 BE R 25 )5, &
B FR A L 2L (o0 I OB UL B
) R BE R R L 7, R R EE A
J&i , W H W R ) AL ) 45 ZH 200 41 ,0.5 h JS 7E

peak time, the time taken for reaching the

max >

max » Maximum plasma concentration; K., elimination rate constant; CL, clearance rate.

5 L2 BV I B WA A 06 {1 B 45 2 2P R I
a2 BRAR R R EIE > B > > BRI > 0
JIE > B L > M5 > B ; 452455 96 h, #4140
PR AG I HE R HUBE ; SR A, WR HUE 7E 45 2 21 1 43
A A< LB S ) 22 5
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Fig.7 Paichongding concentration in different tissues from rats
2.4 EBRHGBERBEEEXRAMIPESH 96 h FAHEME 1 733 CRE Al TR HUBE &5 28 < A R
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3 itig

AHIF 5T 2R F B 8 57 1) HPLC-MS/MS 7 %, 4%
S T HE 25 2 5 R O R R B A4 R E
FR AR P 20 A0, 2 07 T e R Pk (4
Briska]/NF 3 min) , %8 2 538 1 HPLC 4387 J5
ROV E A R R BRI 4 S DRV P R
BER SE 1 T R34 K 5.00 ng/mL, 28V 3 24
5.00 ~5 000 ng/mL, £ RFRAE kR A4

PIRE o BT AT HR IR R A T R ST &8

AR ARG 20 g 243 56 285 SR 58 7 . R e e I
WGHRGH  ZR 255 29 0.5 h L6 L2 b BV AT 3 I 24 3k
BEWEAE ; LI BR AL, 4524 8 h i Il 24 3k B R4
ERFRRIE, 7E 100 400 % 750 mg/kg Z it G
FE[ PN, SD M Sl AIHE BL A N IR HRUBE 5 55 AUC,, I
AUC, 5 A Pk (M. r =0.996 4, #f. r =
0.991 3) , B&/R1E1Z 5] i ¥ [ N 25 AR 30 ) 2= Rk
S A I AR WR HeE J 2t A R



No. 6 Jit

SO - 5 RCIRUR  - FRI B 5 T 5 WIR ML E A DR MR AR R A 20 A L 687

WEPE R B AR I8 Bl 2 4 SRR R B i )
ZE5t T WE HERRZ 8 AUC 1 T, fEFEAE
B EPEZE S SRR MM S nT BB X2 AR 24 B URR

2750 mg/kg VR B ERE E A 25 )5, 2]
Pk ] KRR A 8000 A, b JF B & &
o, O B LR 2, G R B A R 4y
fii, ARG ZE PR E R 25 5454180
BRI R ) R B A A e, L HR RN O Bl
PR AR A 25 g B aR T RIS AR AT
HUR UNE I g, 5 R BIE — 8, HEM AR
a2 R | 28 PR R B 2 HE T ) SRR IR AL
JE 2 AT, H s R RO S 24 7 R BRI N T BB &
ATz AR PR RS

FEAT RIS R 0 A= A b, B AT 5 Al
HRAE R 2 1 A YT 2 B R A (6 3P4SO il 7 FNEE
AL 2 5 R E R 2 e R Y 1
Tk CYP3A4 JE A AL ™, A IR HUnE i B4k
&R L2 5 R EE A i — 2 PR IE S,
HAT BE R 5T 35 72 B 46 40 M 8 2% P450 il &R kL
T AN SO L 3L Al i &R | JRLAR T 4n At B
BTN AR AMU AR R

S 3k ( Reference) :

(1] REEH, SPOFH, REF, % FHURIH
A4 2y, 2009, 31(4): 52.
Xu Xiaoyong, Shao Xusheng, Wu Zhongyan, et al.
insecticide-paichongding[ J]. World Pestic, 2009, 31(4) . 52.
(in Chinese)

[2] RET, 28, 26, % WRAE LI A& T 25T
[T]. BUARAZY, 2012, 11(6): 7 -11.
Wu Zhongyan, Li Zhong, Wu Wei, et al

R HBELT].

Novel

New synthesis
methods of IPP and its intermediate [ J |. Modern Agrochem,
2012, 11(6): 7 —11. (in Chinese)

(3] XWLL, prfiss, XIEIFH, 55 ARZHBHGKRE S LR

ORER[ 7], BURAQLRHE, 2012(3) : 202 -203.
Deng Weihong, Hu Heliang, Liu Jianqing, et al. The efficacy
study of different pesticides in prevention of Sogatella furcifera
[J]. Mod Agric Sci Technol, 2012 (3): 202 -203. (in
Chinese)

[4] REE, REF, IMCE, & IRIUERFERX KR AHE L
MIBTIRRCRLT]. EYIRYT, 2011, 37(4): 176 -177.
Wu Aiguo, Wu Zhongyan, Sun Changfeng, et al.
effects of Paichongding 10% SC on
planthoppers in rice fields[ J]. Plant Prot, 2011, 37(4); 176 -
177. (in Chinese)

[5] DA, X20Mh, FEZT, & PO OISR IR R ETE
i FHK R R RN R P AR B [T, B 2 B A

Control

the white-backed

[10]

[11]

[12]

[13]

[14]

24, 2014, 5(3) : 912 -916.

Cong Lujing, Liu Jisong, Wang Meiyun, ef al. Determination
of Paichongding in paddyfield water, soil, rice and wheat by
high performance liquid chromatography[J]. J Food Saf Qual,
2014, 5(3): 912 -916. (in Chinese)

Qin X W, Zhang R J, Zhang J, et al. Physiological efects of
paichongding applied to rice on the Nilaparvata lugens (STAL)
the brown planthopper[ J]. Arch Insect Biochem Physiol, 2014,
87(2):72-84.

U. S. Department of Health and Human Services. Guidance for
industry analytical procedures and methods validation for drugs
and biologics [ EB/OL]. (2015-07) [ 2015-08-20 ]. http://

www. fda. gov/downloads/drugs/guidancecomplianceregulator

yinformation/ guidances/ucm386366. pdf

R LM B 2x. 9012 AWk g i 70 B U5 EE B E 4 5 5]
[M]//hfe NRILAE 258, pUFs. Jbat. b EEL R R
i, 2015.363 -368.

National Pharmacopoeia Committee. 9012 Guidance for method

validation for quantitative analysis of biological samples [ M ]//
Pharmacopoeia of People’s Republic of China, Part 4. Beijing:
China Medical Science Press, 2015 363 —368. (in Chinese)
FMS, A, Er. LC-MSn N T AE YRR SRS b B B
METEM[T]. REBFZ44, 2011, 20(20) ; 1953 - 1956.
Wang Peng, Jiang Xuehua, Wang Ling. Assessment of matrix
effect in quantitative bioanalytical methods based on LC-MSn
[J]. Chin J New Drugs, 2011, 20 (20): 1953 - 1956. (in
Chinese )

XUEE, MRS, HEE2%, & A HURIR HUERY S5O0 (g 4y
HrJ]. WZR4ET, 2014, 43(11); 110 - 112.

Liu Yu, Cui Ruirui, Zhuang Zhanxing, et al. Determination of
pestiside paichongding ( IPP ) by high performance liquid
chromatograph[ J]. Shandong Chem Ind, 2014, 43(11); 110 -
112. (in Chinese)

REW], BT, RES, &8 W ZERTEYLFREE R R
M SIT]. REGE2AH, 2012, 14(4) : 417 -422.
Wu Huiming, Wei Fanglin, Zhu Guonian, et al. Study on
distribution and metabolism of spirotetramat in rat[ J]. Chin J
Pestic Sci, 2012, 14(4) : 417 —=422. (in Chinese)

TUHE, A, AR TR A B Nk s R I R 1Y
BBFTE IR (V). K224, 2012, 14(6) : 587 -596.
Fan Yinjun, Shi Xueyan, Gao Xiwu. Research progresses on the
metabolism of neonicotinoids imidacloprid and thiamethoxam
[J]. Chin J Pestic Sci, 2012, 14(6) : 587 —596. (in Chinese)
Honda H, Tomizawa M, Casida J E. Neonicotinoid metabolic
activation and inactivation established with coupled nicotinic
receptor-CYP3A4 and -aldehyde oxidase systems [ J]. Toxicol
Lett, 2006, 161(2) : 108 - 114.
Faber H, Vogel M, Karst U. Electrochemistry/mass
spectrometry as a tool in metabolism studies—a review [ J].

Analytica Chimica Acta, 2014, 834, 9 -21.

(FTiERE. EH)





