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H OE B REERSRIEFRS(EFV)ERRIKN S F6Hvh, F ik R0 & &ik- 3% TiE(LC-MS/MS) %, &iti
# Eclipse XDB-Cis, #3148 4 0.1% ¥ B2 /R 7% - B85 (20:80, V/V) ik % 0.5 ml/ min, A28 4 30 C, #4224 10 pl; KA vk b
B (ESD, A T2 ZH5H 69 & F AR KA mlz 515.2—276.2( AR B KV 38) ,m/z 316.0—243.9(EFV), 18 A SD K AKiAL¥ 4% 3
28, 5 %) 53 § EFV (54 mg/kg, BF EFV 40) | Bl iF# § EFV 4= & 3 )5 (54 mg/kg +864 mg/kg, Bf EFV-0T 1) .# % EFV 60 min /5
7 A E¥ R (54 mg/kg+864 mg/kg, BP EFV-60T41)., TRREF L A5 XKL 2)50.25.0.5.1.0.2.0.3.0.4.0,6.0.9.0,12.0,24.0
h T 2 5 BB e, W)€ R ) B ) o 25 0% A DAS 2.0 33t F 2 s A gk, 4R EFV R RE A 75.0~9 600.0 ng/ml 2B W 5
EAe NAFYEBARZ L 2 RAF A £ A A58 BR300 RSDAA 3 N T 10% , A4 A 92.1% ~102.0% , 42 B el & ) 88.69% ~
91.0% ,# 2 X349 RSD 3 T 10% ., 5 EFV 448 ,EFV-0T 28 AUC,-.. .ti» MRT, . B4& ,CL/F 1% 3 , 2 % A it 5 & L (P<
0.01 % P<<0.05) ; EFV-60T 4L & 4547 £ F £ 43t 5 & L (P>0.05) o B K R towsCon VIF 2 F RS FESL . 438 EFV 5 ERE
kB BRI A AR EFV o 2538 5 5 % % 256~ 8, S0 4£ IR JA EFV 60 min & MR A &3k o

KB EERREFE; BT RMEE- PP KR

Effects of Tangcao Tablets on the Pharmacokinetics of Efavirenz in Rats

ZHANG Li-jun"?, YAO Ya-min', JIA Xiao-fang', YIN Lin', LIU Xiao-gian', SHEN Yin-zhong', LU Hong-zhou',
CHENG Neng-neng”(1.Shanghai Public Health Clinical Center, Shanghai 201508, China;2.College of Pharma-
cy, Fudan University, Shanghai 200032, China)

ABSTRACT OBJECTIVE: To study the effects of Tangcao tablets on the pharmacokinetics of efavirenz (EFV) in rats. METH-
ODS: Liquid chromatography-tandem mass spectrometry (LC-MS/MS) method was used with column of Eclipse XDB-C.s, the mo-
bile phase of 0.1% formic acid-methanol (20:80, ¥/V), a flow rate of 0.5 ml/min, the column temperature of 30 °C. and the injec-
tion volume of 10 pl. Electrospray ionization (ESI) was adopted, quantitative analysis of ion pairs were m/z 515.2—276.2 (internal
standard: telmisartan) , m/z 316.0—243.9 (EFV). 18 SD rats were divided into 3 groups randomly and evenly. Rats were given
EFV alone (54 mg/kg, the EFV group), EFV combined with Tangcao tablets (54 mg/kg+864 mg/kg, the EFV-0T group) and Tang-
cao tablets after giving EFV 60 min (54 mg/kg+864 mg/kg, the EFV-60T group). Plasma concentration at different time were test-
ed by carotid blood before intragastric administration and 0.25,0.5,1.0,2.0,3.0,4.0,6.0,9.0,12.0,24.0 h after the last administra-
tion. DAS 2.0 software was used to calculate the pharmacokinetic parameters. RESULTS: EFV concentration within 75.0-9 600.0
ng/ml and the ratio of EFV to internal standard peak area showed a good linear relationship. The RSD of precision test were less
than 10% , accuracy were 92.1%-102.0% and the extraction recovery were 88.6%-91.0%. The RSD of stability test were less than
10%. Compared with EFV group, the AUCq «,#,, MRT . reduced and CL/F increased in EFV-0T group. There was significant dif-
ference (P<<0.01 or P<<0.05). There were no significant differences in the indicators of EFV-60T group (P>>0.05). tw., V/F and
Cmax had no significant difference among 3 groups. CONCLUSIONS: The plasma concentration of EFV can be reduced when it was
co-administrated with Tangcao tablets simultaneously. It is necessary to take Tangcao tablets 60 min after EFV when they were
co-administrated.
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H AT SE# 0 (AIDS) (3R 7 )7 ik FZEN PR ERITY, R
M7, A JE HP I R 0% R P 2 35 [ Rl b I DR AR, 8 FH
FZTHA TR AR, MR — ok 3 % T ik (Ugan-
da) (41238 : 63.5% M A FEFRAGFPE Sy 05 w5 (HIV) BEPE R 5
Fad B2y, Rl PR B2 M AP B2y 3 15 32.8% . fER
[, B 2 M —— 8 R 2 I HLEUR (CFDA)
HEAEF T HIV IS 3 1 2540, IR ok b 22 1) £ 3 i (o
LR R S U2 R B RS FE R R ARV BR AR A 2,
FHF HIV B3 L T AIDS f % (CD4 Ik B 41 il 78 100~400
Amm’ 2 [8]) , 43 HE 5 CDA M EL AN B, ik = 41
W& B ARG AR TS SRR, MO TE S I RRARAL . AR R
T AR A X BUR R A W s A AP, A TR
TS TE B 259 - 25 M ELAE ), 24 ) e IR R B 5 24 4 60
min J& AR R o A ILZE 3 i I PR B E T AR
AHFR 60 min 5 5 R AN 23 52 W HH B2 25 W) 1 25 9% BE 1 45180
H G 5% 6 2 [ st R P A K b )y (8 AR, 4 o R O IR K
M. it ARG AE R BB TR v A 5% R R S KR TS 42
(EFV) [F]isF IR R ISE, B2 F %6 ERV 253022 520, LI 1
ZiPRIFR S

1 #
1.1 {uE8

LC-20AD 7 55 20 AH €235 1 ( H 4% Shimadzu 2\ W] ) 5
API-3200 B T35 (3£ [H Biosystems A ) ) .
1.2 #m5iLHA

EFV X B i (2 USP A vl iS5 : 1234103, 4/ :99.8% ,
FUAE : 200 mg/fi ) s BOR VDI (bR, A M HE S 2R
FRAF] 52 040511, 45 :99.5% , HLHE : 500 mg/#) ; EFV A
(2 [ Merck 22wl , 4tt5 - S2520, HLA% . 600 mg/ A ) ; FEEL A ( |
T E S AT A PR R S 090301, LA - 400 mg/F) 5 4
JiE  F B Syt ik ali, AR 14 43 #r 4, 7K S Millipore
4K,
1.3 ¥

THIEHRSD R I8 K, & &l ht 180~200 g, _LigTH A
F TR I R v SR AR SE 5 Sl TV AT UES : SCXK ()
2010-0024], I FE BRI ZE N A 1R RS
Bt A I DA G R A OB B AT H AR e
3G A R BUR FRAEIR BE A 0 s () L, HARIE 12 h R
B, AR
2 HiEEHER™
2.1 @&t

3% 4 : Eclipse XDB-C5(150 mmx4. 6 mm, 5 um) , Hits:
Cis(12.5 mmx4.6 mm, 5 pm) ; i shAH - 0.1% i 7K 7 ik - FY e
(20:80, V/V) , i i# : 0.5 ml/ min; A1 : 30 °C 3 #ERERE: 10 pl.
22 FIEEM

BT R 2% B (BSD s A = & R e
(MRM ) ; 1555 S J : 35 psi; 5 AL Aw L : 550 °C5 i B« 10
L/min; £ 350 6] 47 10 min, T8 5 520 A0 B8 X6 43 0 9
FREKIPIH . m/z 515.2—276.2, EFV: m/z 316.0—243.9,
2.3 BEHHE

hEHE 20155 e B 41

2.3.1 XSS KB FRECEFV XTI 5 9.60 mg,
RS T 2 5 22 10 mI s, Wil 28 i EFV BT s v B 43 31
7501 5003 000.6 000,12 000,24 000,48 000,96 000 ng/ml
PR IE S R BV, 4 IV, 45 F o
2.3.2  WAREIRAT R REHFRIUEOKYP I 10.85 mg, FI i
W RRITE 25 22 10 ml s, 28 BT REVAR BE A 1.080 mg/ml (1)
ARV R, FH 50 % FF A R 1l 45 A AR T AR V00T 2 v 2 100
ng/ml, 4 CIE, £
2.3.3 RS AHIE A NIBOR [R) TR v B X IR R 4
VR 10 pl 55100 ng/ml PIFRIE I 10 pl, JILA 100 wl 25 [ 1 5K
A B R 15003 0007 680 ng/ml JFiHAAE by (BI S
I R P R ), — 80 SCIFTE, 25 .
24 IMEHRBEILIE

H B IR FRUMLSEAE 5 100 pl, BT 1.5 ml B .08 d, m
A 50% HIE 10 pl, 100 ng/ml PIARER 10 ul 1 ml Z IR 2.1 , i
R & 5 min, LA 13 400xg 5.0 10 min, W &5 (2% 218
ZE)ER—15ml 08 T2 WA 1 ml 4R LR T
WO AR K, B RG I EA N B0 T, 3T CRAR
W, BRI 100 pl i sh AV IR IR A, BT T 10 ul
HERE
25 HRFEE
2.5.1 FEEEME S BIBCEFV XS RS 2 S A
I L3 +EFV XF B 5L (24 000 ng/ml) L2524 )5 60 min K UM ,
Fi“2. 47T R 5 AL EREE SRS $ 4217 2.2 T N ik | g Ak
PREEREINE o 2550, M b IR 5 L) )% EFV (17T B
RS TP EFV FUNARIOME o 503 00 L5 J80H €633 -
FRIEDR T L] 2.,

275.9
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Fig 1 The mass spectrometry profiles
A. internal standard; B. EFV control
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2 AR RERREE
A, ZSHIM s B. 25 A IMSE+EFV XIS s C. 452460 min Jm KRNI ; 1.
Mhr; 2. EFV
Fig2 LC-MS/MS
A. blank plasma; B. blank plasma+EFV control; C. plasma 60 min after

administration; 1. internal standard; 2. EFV

2.5.2 FRUERHRBIHIE  H 237 R Oy el A5 o6 BE SL A
FE2. AT Jy e Ab 8 4524217 2,27 WU (433 | i S HERE
WIZE . LLEFV By i (o) A Al b (06 i AR 43[R P A
VTR AL Z L () PN AR R, 3264 T4 1T, 45 18T 09 5 Sk y=
1.79%107x+2.12x107°(+=0.993 2) . 4532 W] , BFV Gk B
1E 75.0~9 600 ng/ml 3 [ P4 15 0 18 FRFR 43-( R A B g 1 1 PR
Z R RIFEIERR,

2.5.3  MERMEE SSRGS 2.3 R gkl b R
JOT VR T ST AR A 5, F 2.4 IR IR AR B 2.1
“2.2" NG TS S A H R (B L H NDRG % E
(3d) EFREE(5U0) o 4551, 3R Hovk B AR SE S H N H
6] RSD<<10% , 1M B 7E 92.1 % ~102.0% 22 [f] , FeH %150 7
AT A BT S BT 248 SR R A e . R
FE S e R IR A R LR 1,

*1 RBREESHERELRER

Tab 1 Results of precision test and accuraly

" i 0
B e W MR Wl BREa BRE.
1500 13815 92.1 71 1450.5 9.7 92
3000 3060.0 102.0 11 30420 101.4 84
7680 77645 101.1 5.1 77875 1014 6.9
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2.5.4 ARBUEDSCRIRIS 42,3700 F kil A b AR
W R PR RE AL A 5 AR, 452,47 T T JrpEAb R, $5242.1742.27
TR S B A U RRI S o DA T RS 5 I o v
o B it V5 VL 0 R A 0 TET AR A T B AR, AR B BRIl
o SRR, P AT Y R AR S AT B0 R
ek, SRR IR A R LR 2.

®2 RERERZRRELER(n=5,%)

Tab 2 Results of the extraction recovery test(n=5, %)

FR R ng/ml 1 2 3 4 5 T RSD
1500 90.7 8.7 912 9.8 91.0 907 058
3000 8.1 88.6 879 9.1 90.0 0.0 09
7680 903 897 89.0 91.0 9.9 902 08
B} 84.0 850 8.0 83 834 8510

255 FaEthikee  BC2.37I N o AR R A BT
WA 60y, BT 4 CLRAT 24 hE I RE | 25 28 20 RE i G S 3 A
FEPE S IC2.37 I i AR R ) ST AR A 6 43 B TR
T2 T — 80 °C, 30 dJE N RE , 25 %2 I A i A AR 1 5 B
“2.37 IR R P T R B AR B A A 6 ) AR I
FiF —80 C, FEZ Wk P FE ARV , ARG PRV U, BRIK TR 24
h, F A 3ARREEI S I E | 5 S SRR i 3 A A R
TRk . S5, BDIAE R ORAE 5 14 T A5 SE B i 3 46 34
WA AY 85% ~115% 3t 1% 8, RSD<10.0% , & W EFV 7E Ifil
WRE PR RAF . RRE MR SR 2 3,
®3 BEMREER(X+s,n=6,%)
Tab 3 Results of stability Test(¥+s,n=6, %)

ﬁ;mg.ng/m] 4 CHEMN -80 CHUE30d JE V3R
1500 38408 56110 63109
3000 30405 33406 28405
7680 48409 76112 81110

256 FEFURON  HL6 Oy AR TER TR R BUZS 2K 100 ul, 248
TR-TRAE LIRSS A PR RN ) S5 f 6 B TR 5 v R, il 15
1R AV S R Y I SR L (TR 42,337 R A
[f]) , NFRZ TR B 10 ng/ml; 73 TG BIAH 100 pl A 25 (1
M2, 423" WU R ik Ab B, $#4242.17“2.27 10 il i 4%
P HEREIN R F A5 P R I e T RRE L PR STk o 255
FEAB 34 7E 93.1% ~101.2% Z [ ,RSD<<15% , FE WA R Bl 3¢ A=
BB S MR S 22 -
2.6 AHEHR

18 L SD K RBANLII 4320 341, 43 A B qih ig 453 EFV (54
mg/kg, BV EFV ) | [Ali ig 45T EFV fE 5 1 (54 mg/kg+864
mg/kg, BIEFV-0T 41 .ig 43 7 EFV60 min )5 ig 45 T FE &5 H- (54
mg/kg +864 mg/kg, R EFV-60T 41 ) . FH 24 71 it 41 B8 A A (LU
60 kg 31) 5K R T 1 kg M BTt RI AT R 80 6.25 HFA 7143,
EFV Il PR FH 25 770 4 600 mg/UR L F2 3 200 mg/ik , tid ; i
HhiE 22 TR BRI 25 25 IR, 5 i EFV R B 1 2y
430k 54,864 mg/kg. FREig A2 SR RA A E
0.25.0.5.1.0.2.0,3.0.4.0.6.0.9.0.12.0.24.0 h 355l ik I i, )
TE AN [FII 1) 0 259 ), I DAS 2.0 8 4ebrit  2shee 2 8.
K FH SPSS 16.0 24 FISE B0 4iHE . Fidis Lix £ 5 3018 s 24111
b5 A TR R A3 L TR A8 43010, S DARU ) ik 37 AR F R A
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I (Two-independent-samples tests) H [ Mann-Whitney U 3% it
11581, P<<0.05 W2ERA G 0,

5 EFV 4141 L, EFV-0T 41 K B EFV (11 245 v & 7
2548 {H 2 EFV-60T 411 EFV Ifl 243 )& - 1] i th £ 5 EFV 41
AR —F, 5 EFVHAHI, EFV-0T 40 EFV B AUC,- . Fll 1, [
IR T3 1A%, MRT.-.. A , CL/F B i 2 55 . {H J& EFV-60T 21
EFV 25812 2805 EFV A — 2, 22 3 LG 2478 L (P>
0.05) o FE ALK B tuus s Cown s VIF 28 52 I T2 78 L (P>
0.05) . EFV Il 24 V¢ & - B[] ff £k WL ] 35 EFV 24 3 2 S 80 W
F4,
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Fig3 Plasma concentration-time curve of EFV
®4 EFVHEHFESH(x+s,n=06)
Tab 4 Pharmacokinetic parameters of EFV (X +s,n=6)

20.00

AUCy=,  MRT, CL/F, VIF, ¢

mg-h/L h L/(hkg)  L/kg mg/L
EFVA 17972516 495+081 2514023 3.00+1.10 1211042 4484196 3.06£099
EFV-OTAL 1006+ 1617 415£1.02° 1244039 333+0.82 2.034033°" 3.52+0.78 244078
EFV-60T#] 14324288 4431047 2474029 3001000 1444027 5.13+1.17 2.85+041

S EFVALLER, *P<0.05, " *P<<0.01

Note:vs. EFV group, “P<<0.05, " *P<<0.01
3 itig

AIDS B #FAA LRI RAE, 25 A R TR F T, M
R RO R ZFEYERLSY , HE AR LTS (15
24 -V 25 1 AH BLAE I LE BT df fo, AT RE 4 4 BRE AT SR AR e
S T BEATK B 7 X B B 2 W s ) I DR A IR R BT
B2 60 min 5 IR & . XA IR A IR 25 J8 3 T4 A=
TR, S A o TR, AR 93 76 R RS Y v
FEA A ig 457 EFV A RL R 80# ig 45T EFV 60 min f5 i ig
25T BRSO BV N BFV L2 e A R2 I . T8 ad LC-MS/
MS I5E £ 20K BR A EFV [ Im 259 15, 2 I EFV FlH 5 R[] i
JIR P BA S B AR T EFV (19 1 249 B, 81 ot 2 1 22 /0 A il
EFV 60 min /5 FA FHEE A .

AHIFFE 1 AL K BB AY L AT 58 AN [ 9 5 5 R 24 )
[E)%} EFV 25 8= S50 52 , A IL ARG TR AR ST o
S 3Tk
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