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Study the Pharmacokinetic Effect of Tangcao Tablet on Lopinavir in HIV-infected Patients

SUN Taol, WANG Jiangrongz, CHEN Junz, YIN Linz, JIA Xiaofangz, LU Hongzh0u2’3, ZHANG Lijunl*
(1.School of Laboratory Medicine and Life Science, Wenzhou Medical University, Wenzhou 325035, China, 2.Shanghai Public
Health Clinical Center, Shanghai 201508, China; 3.Huashan Hospital Affiliated to Fudan University, Shanghai 200040, China)

ABSTRACT: OBJECTIVE To investigate the pharmacokinetic effect of Tangcao tablet on lopinavir in HIV-infected patients.
METHODS Enrolling HIV-infected patients with highly active antiretroviral therapy(HAART) including lopinavir up to steady
state. Blood samples were obtained at 0, 0.5, 1.0, 2.0, 3.0, 4.0, 6.0, 8.0, 10.0 and 12.0 h, respectively after treating with lopinavir.
The patients were given Tangcao tablet together with HAART thereafter for 2 weeks. Blood samples were obtained again and
analyzed. The drug concentration was detected by liquid chromatography tandem mass spectrometry (LC-MS). The statistic
analysis was performed by DAS2.1.1 software. RESULTS Sixteen eligible HIV-infected patients were enrolled. The AUC,
Cinaxs Tmax and T of lopinavir were (100.12+57.72)mg-L™"-h™!, (13.24+8.35)mg-L™", (4.16£2.39)h, (9.62+7.57)h before taking
Tangcao tablet and were (95.55+58.50)mg-L™"-h™!, (12.36£7.26)mg-L™", (4.06+£3.06)h, (9.20+7.18)h after combination with
Tangcao tablet, respectively. No significant difference was found between the two groups. CONCLUSION Tangcao tablet has
no impact on the pharmacokinetics parameters of lopinavir in HIV-infected patients.

KEY WORDS: Tang Herb; HIV; lopinavir; pharmacokinetics; drug interactions

A Wl AR AR o BTk KR ERIE IR 5 A R m H AR R BLIS B
(highly active antiretroviral therapy, HAART)H 811975 2 L o1 O A SR, E HII ﬁjj Z e 3R 3k
B RER Gy, A TR R oA 2. &IL S BinyT 407 R ME— 1R R ISR 21

T R HIV 5 BRI, 2000 42 %

FE] 2505 5 R (FDAY AL AE 5 R G 7 5 41 ngen / o
ALy Kaleea) SUEHIALL WJWIWJ\/R}WJ\p

Bl 1. VU LA 1R R B b T A, %t ) TN

oK 2 GO I T SR U T X R e

. SR, BT O RAER AR, At

% Pas0 FIIEG(CYPIAL) ZALE, KL EEYy B REARNZAA

Fig. 1 The molecular formula of lopinavir

BEEWH: “EAHAAH 7 BHEAHE KL T (20122X09303013); [ 5K H AR R 4 (81271834); B K s H A BT Jt & J& i+ %1 (863 it
X1)(2014AA 021403); _Fifg iRl 22 HR 2 5 SRR E (15DZ2290200, 13ZR1460100)

EZEMN: NG, 9, Wik Tel: 18721773979  E-mail: taos110915@163.com  BIS{EE: KWE, %, Ht, Hixni Tel:
(021)37990333-5368 E-mail: zhanglijun1221@163.com

o = IR N 252 2016 4E 9 H 26 33 555 9 Chin J Mod Appl Pharm, 2016 September, Vol.33 No.9 -1119-




R (R E 2 AT A BR A A2 H AT
FME— 1 PRt H 9097 O I By, &
SSEFEEE . SR, L. FE. HEME
E&. IRRPT RN, HE g EE CD4 4
PRLTT L, R st R I R EIR A AR A
W¥hn, CD4/CDS8 LuftiTtm, JFARIREESE HIV B
#IC, Uk, H AT R B F IR HAART
i I BB AR, 2 R T AR A AR R
B, 27 5L RE S 20 HAART 2590438, TH
SR RIAIT e AR BRIk, AR AL S R
BT HIV &G o R B RHE LIS 3 8 25 80 27 1)
SN, TR T Im K& B 25
1 N5/

1.1 W%

T O S T AR DR 0 B2 B2 P I R S 7
BITH 16 B, 2k BT AL PAIRR O
WHR RSV, FEMRHETER, NGk O
W2 HIV 4y @58 18~60 5 @ HEEE (%2
REAERZED) , FRERIEEZEY; @082
B 1 Z R R e SRR ERIR YT IR 2 UL b

Hebrtrie: OFPEBHAHE L, @&6HF
T L f10 T B 0 R A A I B A, @&
Pl &g, Mg @B e Rw: OmiEE
W 2 A e R UE 25 A N s © IR I Il A ] g
IMAT RS RN, OETARE H € Z A HE
2 AR M BAF R TE R VTR R -

1.2 ik

1.2.1 2575 0E KGRI a3 N T &S
IhRE. MH M. CD4 4t $ss. N413K 0 d)
MNE TR, 22010 h 5, TISICHFRZ a0
(0 h&HJE 0.5, 1.0, 2.0, 3.0, 4.0, 6.0, 8.0,
10.0, 12.0 h %% 2 mL EDTA Fikt4sifii. MA4L
82 RIFGEIRAERF, R 3 A, 8h1 X,
5w 2 2 h IR NH 2 B)E, BEEK
MNE TG, 22610 h 5, TSR 25 a0
(0 hMHJE 0.5, 1.0, 2.0, 3.0, 4.0, 6.0, 8.0,
10.0, 12.0 h >R%E 2 mL EDTA Huét 41

MR AERER 2 h AELECTFL
3500 r-min”' B0 10 min) YA MK, 77T -80 C
DKFEFRAE o ISR 3% DG B 5 A< B3 3 3 vy RACVR A £t
3 BB 5 i ek A ),

1.2.2 GRS AL RS AR B UL R 5 (PI
chemicals A %], 4ifE: 98%, #it5: 20080801)F!

- 1120 - Chin J Mod Appl Pharm, 2016 September, Vol.33 No.9

bR B K VD I (b R Ty AR AR A TR A A
2. 99.5%, b5 040511)%) 7 F F S v Al 15 2]
it £, ARG 50% H I V2 v A 45 1) R 41 b A
TR N AR TAEW -
123 FEMEAE SIS SR ZEB0E R
B, BPECMZE 200 uL, BT 2 mL EOEH, %
AN 20 uL & VT AR5 5 5100 HE S I (R B A
300, 1 500, 3 000, 15 000, 37 500, 75 000, 150 000
1300 000 ng-mL™"), WAR(EKIPIH 10 pg-mL™)
20 uL FEHLIAEFI[50 mmol L™ EEEE#:- 2 (1 -
6)1200 uL, VEEIRF 5 min, JOINHFERCT
1 mL, V2 &¥R% 5 min, 12 000 r'min”" &> 10 min,
B EJEW 0.8 mL T 1.5 mL B.O0& Y, BTG
F 200 pL 95 AH [ B EE-0.1% FH R /K VAT (80 © 20)]
WEfE, 3EFE 20 pL LC-MS/MS 43 #7 .
1.2.4  IfmARFES SIS BUMS 200 uL, WAREK
Y03 10 pg-mL™")20 pL A1 50% F 1 20 pL, HoAli%
“1.2.37 TUF T % .
1.3 Stk

25 BE AN [ B4 R DAS 2.1.1 #8457
B, B GRS ITIRE AR B 1 F S8
2 R
2.1 EE TR

16 Bl BE FRIERG5+7.9)%, HA Bk
93.8%. 62.5% (1 3 i 55 2 K 8 FH 7K I e B
EIEIEZNRIT TR, 37.5% B3 R B VEAR T A4
KREBREWNZHRIT AR GHRERREN
(23.0£3.7).
2.2 HHTTTERIRAE

SR FH - 0 26 B I 92 B B % mp 3% D
AR BRI, AT S OB B B,
Rl
221 kR fEIEE MO &4, WU
FAIE K YOI B A R [MHH] D T T,
B miz 629.4 F 515.4 L [M+H] 347 MS?
PR T AR o b, W UL A KV IE
TR BT 0N miz 1552 F1274.4, BHAERN
% J B R I (MRM)F 5 B s 00 = 25 -5 LI 2
222 JiEELRENE O RBEEI 6 MNAFERER
H I 200 pL, BRA IRV TS5 F A BRI 1A,
HoApte “1.237 BUFJ7ik#/E, #1T LC-MS/MS
AHTIRTF IR E, 45 R LE 3A.

¥ 37 500 ng-mL~" [ UG 8 5 5% [ S v v A

rh R AR R 252 2016 4F 9 H 2R 33 B35 9 i




10 pgmL™ BN FRIERM NS A3 d, #%
“1.2.37 TR 5 HAE, HEAT LC-MS/MS 43 Hr3k

B4R, #EHT LC-MS/MS 73 3RA5 A0 B 1) o1 1,
UL 3C.

ek, 45 WE 3B, MU S 52K 1A S5 RR W SAE b 0 HAIRIF o He %, WK
FARES 245 4 h 5 B ILRAE S, 3% “1.2.37 BUR 59k PESRBE TP, AR RN ARE »
2 o 10 1| WP 5’3"‘(‘“"’ AL

B2 A ICASH (A)G A8k 038 (B) MY [MH] 8 = ZUR 3 B (1.0 pg-mL™)
Fig.2 MS2 spectra of [M+H]" for lopinavir(A) and the internal standard telmisartan (B)(1.0 pg-mL™")
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Fig.3 LC-MS/MS chromatograms of lopinavir in plasma
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A-blank plasma; B-blank plasma spiked with lopinavir(37 500 ng-mL™") and IS(10 pg'mL™), 1-lopinavir, 2-IS; C—plasma sample at 4 h after a single
dose of lopinavir, 1-lopinavir, 2—telmisartan.
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Tab. 2 Pharmacokinetic parameters of lopinavir in the
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HENFESH HAART HAARTHH HL P
AUCq/mg-L™""h™"  100.12+£57.72 95.55+58.50 0.825
Ty/h 9.62+7.57 9.20+7.18 0.873
Tnax/h 4.1642.39 4.06+3.06 0.932
Conaymg-L™! 13.24+8.35 12.36+7.26 0.753

AUC[1-2a] X [8] 95.2%~104.1%

AUC,.o[1-20] X [] 94.6%~104.4%

Crnax[ 1-20][X [H] 94.4%~105.0%

Tmax P>0.05
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Fig. 4 Mean plasma concentration-time curve of lopinavir

in patients under HAART with and without Tangcao
tablet(n=16)
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Intra-day and inter-day accuracy and precision of lopinavir in plasma

H M (n=6) H 8] (n=18)
IfL 39 P /g -mL™!
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7 500 8 153.33+261.51 108.71 3.21 8 236.67+221.25 109.82 2.69
24 000 22 733.33+1 134.31 94.72 4.99 24 422.22+1 553.57 101.76 6.36
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