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Systematic external evaluation of published
population pharmacokinetic models of tacrolimus
in adult liver transplant recipients
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Abstract: OBJECITVE Diverse tacrolimus popula-
tion pharmacokinetic (popPK) models in adult liver trans-
plant recipients have been established to describe its PK
characteristics in the last two decades. However, their
extrapolated predictive performance remains unclear.
Therefore, in this study, we aimed to evaluate their external
predictability and identify their potential influencing factors.
METHODS The external predictability of each selected
popPK model was evaluated using an independent dataset
of 59 patients with 404 trough concentrations prospec-
tively collected from Huashan Hospital. Prediction- and
simulation- based diagnostics and Bayesian forecasting
were conducted to evaluate the model predictability. Further-
more, the influence of the model structures on predictive
performance was investigated. RESULTS Sixteen published
popPK models were assessed. In prediction-based diag-
nostics, the prediction error within £30% was below 50%
in all the published models. The simulation-based normalised
prediction distribution error test and prediction- and vari-
ability- corrected visual predictive check indicated large
discrepancies between the observations and simulations
in most of the models. Bayesian forecasting demonstrated
improvement in model predictability with 2—3 prior obser-
vations. Additionally, the predictive performance of the
nonlinear Michaelis-Menten model was superior to that of
linear one- and two- compartment models with first- order
elimination, indicating the underlying nonlinear kinetics of
tacrolimus in liver transplant recipients, which was consis-
tent with the findings in adult kidney transplant recipients.
CONCLUSION The published models performed inade-
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quately in prediction- and simulation- based diagnostics.
Bayesian forecasting could improve predictive performance
of the models. Furthermore, incorporating non-linear kinetics
in tacrolimus popPK modelling should be considered to
improve model predictability.

Key words: tacrolimus; adult liver transplant recipients;
population pharmacokinetics; external evaluation; non-linear
kinetics
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Metabolomics study of Shenfu Injection on
mid-stage cardiogenic shock rats by UPLC-Q-
TOF/MS
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Abstract: OBJECTIVE To study the effects of
Shenfu Injection (SFI) on the potential endogenous markers
of experimental mid- stage cardiogenic shock rats by
UPLC- Q- TOF/MS and look out the different biomarker
groups and the molecular mechanism. METHODS Male
SD rats were randomly divided into five groups, which
were the normal control group, model group, and 15 mL - kg™
SFI group. Except for the normal control group, others
were ligated the root of left anterior descending coronary
arteries to establish the mid-stage model of cardiogenic
shock rats. One hour after administration of SFI or saline
by femoral venous catheter, the blood samples were
collected from abdominal aorta, and the plasma were
pretreated via protein precipitation and analyzed by
UPLC- Q- TOF/MS. Data were processed by PCA and
PLS-DA. RESULTS All groups could be distinguished
by metabolomics successfully. Compared with the model
group, 14 pathological biomarkers have changed signifi-
cantly (P<0.05). And SFI can significantly increase 2
ingredients, i.e. cysteineglutathione disulfide, oxidized

glutathione. It can also significantly decrease 11 ingredi-
ents, such as dimethylbenzimidazole, imidazolelactic
acid, isovalerylglutamic acid, |I-gamma-glutamyl-I-isoleu-
cine, n-acetylglucosamine 6-sulfate, adenosine 3', 5'-
diphosphate, agmatine, diadenosine hexaphosphate, cyste-
ineglutathione disulfide, oxidized glutathione, hexadec-
anedioic acid, glutamylphenylalanine (P<0.05). According
to the metabolic pathways of relevant endogenous markers,
it is suggested that SFI may affect the model rats
through arginne and proline metabolism, sulfur metabo-
lism, glutathione metabolism and purine metabolism,
among them adenosine 3',5’-diphosphate, agmatine and
oxidized glutathione were recognized as the key poten-
tial biomarkers of the related metabolic pathway. CONCLU-
SION This study primarily clarified the therapeutic effect
of SFI on mid-stage cardiogenic shock rats, which may
be related to improving the levels of endogenous metabo-
lites in serum and then restoring the metabolism to be
normal in vivo.
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Evaluation of assays for aminoglycosides in
serum: a comparison of accuracy and preci-
sion based on external quality assessment
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(Peiking University First Hospital, Beijing 100034, China)
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Abstract: OBJECTIVE To compare the accuracy
and precision of commercial assay techniques in the
measurement of gentamicin, tobramycin, and amikacin in
serum. METHODS Human plasma samples were spiked
with known concentrations of amikacin, gentamicin, and
tobramycin and provided to worldwide laboratories. The
methods participating in the study include Enzyme multi-
plied immunoassay technique (EMIT), fluorescence polar-
ization immunoassay (FPIA), Kinetic interaction of micropar-
ticle in solution (KIMS), particle enhanced turbidimetric
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inhibition immunoassay (PETINIA), Cloned Enzyme
Donor Immunoassay (CEDIA), Quantitative Microsphere
System (QMS), Chemiluminescence, Vitros and so on.
The accuracy and precision were compared between
assays and between drugs. RESULTS 273 results of
amikacin, 534 results of gentamycin and 207 results of
tobramycin measurements were analyzed. Satisfactory
rate was 83.88%, 86.27%, 93.72% for amikacin, genta-
mycin, and tobramycin. Significant differences in both
accuracy and precision between techniques were present
for all drugs. Coefficients of variation ranged from 1.06%
to 15.61%, from 2.88% to 25.16% and from 1.84% to
26.97% , for amikacin, gentamycin, and tobramycin,
respectively. The percentage difference ranged from
—7.46% to 6.57%, from —20.78% to 18.68% and from
—33.22% to 41.52%, for amikacin, gentamycin, and tobra-
mycin, respectively. Detection limits were from 0 to 2.76
and 0.12 to 1.04 for amikacin and gentamicin. CONCLU-
SION All assays performed to a satisfactory standard for
measurement, but significant differences in both accuracy
and precision between techniques were present for all
drugs. All assays need more accuracy and precision of
therapeutic drug measurements.
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Involving nonlinear kinetics to improve predic-
tive performance of population pharmacokinetic
models for cyclosporine in adult renal trans-
plant recipients: a comparison of modelling
strategies
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(Department of Pharmacy, Huashan Hospital, Fudan Univer-
sity, Shanghai 200040, China)

Abstract: OBJECTIVE Cyclosporine (CsA) follows
nonlinear PKs in renal transplant recipients who received
Neoral- based triple immunosuppressive therapy. Some
of these nonlinear properties have been considered in
physiologically-based pharmacokinetic (PBPK) modeling,
but are rarely incorporated into CsA population pharma-
cokinetic (popPK) modeling processes. Therefore, the
aim of this study was to determine the potential influence
of nonlinearity and the functional forms of covariates on
popPK model predictability. METHODS A total of 2969
CsA whole- blood measurements, including 1328 predose

and 1641 2-h postdose concentrations, were collected
from 173 patients who underwent their first renal trans-
plantation. PopPK analysis was performed using the
NONMEM® software package. Four popPK models
based on different modeling strategies were developed
to investigate the discrepancy between empirical and theory-
based, linear and nonlinear, compartmental kinetic model
and empirical formula on model predictability. Potential
covariates were screened using a stepwise approach.
Bootstrap, prediction-based and simulation-based diag-
nostics (prediction- corrected visual predictive checks)
were performed to determine the stability and predictive
performance of these four models. RESULTS The predict-
ability of popPK model improved when nonlinearity was
considered. Theory-based nonlinear model which incor-
porate nonlinear property based on known theoretical
relationships performed better than the other two compart-
mental models. The nonlinear Michaelis- Menten model
showed a remarkable improvement of predictive perfor-
mance over that of the other three compartmental models.
The saturated binding of CsA to erythrocytes, tapering
prednisolone dose in early postoperative days and the
influence of CsA daily dose on metabolismmay contributed
to the nonlinearity. CONCLUSION Incorporating nonlinear
properties is likely to be a promising approach for improving
CsA model predictability. However, the resources of CsA
nonlinear kinetics need further investigation. Until then,
the nonlinear MM empirical model can be used for CsA
dose adjustments.
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Abstract: OBJECTIVE Sodium valproate (VPA) is
one of the most common prescribed antiepileptic drugs
(AEDs). Genetic variation in genes encoding drug-metab-
olizing enzymes may contribute the inter-individual vari-
ability in VPA pharmacokinetics. Our previous study
showed that acylpeptide hydrolase (APEH) polymor-
phisms might affect the VPA plasma concentration in
Chinese epilepsy patients by increasing the urinary
excretion of valproate- glucuronide (VPA- G), the major
metabolite of VPA. This study aimed to investigate the
effects of APEH rs3816877 on the pharmacokinetics of
VPA in healthy Chinese male volunteers. METHODS
Thirteen subjects enrolled in this clinical trial were geno-
typed for APEH rs3816877 by polymerase chain reaction-
restriction fragment length polymorphism (PCR- RFLP).
All volunteers received an oral dose of 1000 mg of VPA
sustain tablets (Depakine, Sanofi). The peripheral venous
blood and urine were sampled for up to 72 h and 24 h
post dose, respectively. The concentration of VPA and
VPA-G in plasma and urine were determined by the high
performance liquid chromatography-tandem mass spec-
trometry (HPLC- MS/MS) system. The pharmacokinetic
parameters were calculated using standard non-compart-
mental model. RESULTS No significantly different Cuax,
Traxs tre, CL, Vd, AUC.. 72 », and AUC.... were observed
between APEH rs3816877 C/C group and C/T group.
However, the subjects carrying rs3816877 C/C genotype
were characteristics with significantly higher urinary
excretion of VPA-G than those with C/T genotype. CONCLU-
SION Our study suggested that APEH rs3816877 may
have no effect on the pharmacokinetics of VPA in healthy
Chinese male volunteers.

Key words: sodium valproate; acylpeptide hydrolases;
pharmacokintics; pharmacogenetics.
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Population pharmacokinetic modeling for myco-
phenolic acid and its main glucuronide metab-
olite in Chinese kidney transplant recipients
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Abstract: OBJECTIVE To develop an integrated
model of MPA and MPAG in kidney recipients, and to
evaluate the effect of clinical covariates and genotypes
on mycophenolic acid (MPA) and 7-O-mycophenolic acid
glucuronide (MPAG) disposition. METHODS Data were
collected from 191 adult Chinese mycophenolic acid,
including 24 patients with full concentration-time profiles
and 167 with trough concentrations. They contained 962
MPA measurements and 746 MPAG measurements.
Population pharmacokinetic analysis was performed using
NONMEM®. RESULTS The PK of MPA and MPAG were
best described by a three-chain compartment model. Signif-
icant correlations were found between the clearance of
MPA (CLMPA) and albumin levels (ALB), and between
the clearance of MPAG (CLMPAG) and the creatinine
clearance (CCR) .CLMPA was 13.7 L-h™" and the CLM-
PAG was 1.3 L - h™' for the Chinese kidney transplant
recipients with ALB 42 g-L' and CCR 72 mL - min™".
CONCLUSION The MPA data was described adequately
by a 2-compartment model with linear elimination, while
MPAG was described using a 1- compartment model.
ALB, CCR affected CLMPA and CLMPAG respectively.
The impact of gene polymorphisms of enzymes and
transporters did not affect pharmacokinetic of MMF in kidney
transplant recipients in our study, including UGT1A9,
UGT1A8, UGT2B7, OATP1B3, MRP2.

Key words: mycophenolate mofetil; mycophenolic acid;
kidney transplant recipients

Metabolomics combined with serum pharmaco-
chemistry discovering effective compounds of
Fangji Huangqi Tang against nephrotic syndrome

YANG Liu"**, LI Ai-ping"*, CUI Wen-bo'?, QIN Xue-mei'

(1. Modern Research Center for Traditional Chinese Medli-
cine of Shanxi University, Taiyuan 030006, China; 2. College
of Chemistry and Chemical Engineering of Shanxi University,
Taiyuan 030006, China)

Abstract: OBJECTIVE An integrative strategy was
established to discover the effective compounds and
their therapeutic targets using Fangji Huanggi Tang
(FHT) aiming at inhibiting nephrotic syndrome (NS) as a
case study. METHODS The adriamycin-induced nephropathy
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rat model was evaluated by histopathology analysis and
urine protein. The serum biomarkers (pathological marker)
related to NS model were characterized by metabolo-
mics, and the metabolites which could be regulated to
normal levels after administration with FHT were defined
as FHT-regulated biomarkers (effective marker). More-
over, the potential effective compounds were identified
by comparison of drug serum between control and model
rats. Furthermore, they were further screened based on
the correlation analysis between effective marker with
the potential effective compounds. At the same time, the
potential target of effective ingredients was found by
network pharmacology technology. RESULTS The results
of serum metabonomics showed that 15 metabolites,
including 3-Hydroxybutyric acid, L-phenylalanine and lino-
lenic acid, were associated with renal damage. Among
them, 6 effective markers were uric acid, 2-methylbutyryl-
carnitine and 10- HDA. Metabolic pathway analysis
showed that, phenylalanine, tyrosine and tryptophan
biosynthesis, linoleic acid metabolism, phenylalanine
metabolism, sphingolipid metabolism were the key path-
way associated with NS. The correlation analysis
showed that nine constituents such as fanGhinoline,
atractylenolide [ll, cycloastragenol, glycyrrhetinic acid
were recognized as effective compounds, whose poten-
tial protein targets participated in MAPK signaling pathway,
GnRH signaling pathway and aldoaterone-regulated sodium
reabsorption. CONCLUSION This study provides a
methodological reference for the study of the efficacy
material base of other traditional Chinese medicineand
also provides an important basis for the target of FHT
against NS.
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Abstract: OBJECTIVE To study the CYP716A
enzyme function of oleanane oxidase in the biosynthesis
of triterpenoid in Polygala tenuifolia Willd. METHODS
Our research use phylogenetic analysis of different cyto-
chrome P450 monooxygenases (P450s) related to the
biosynthesis of polygala saponin aglycone, we found that
CYP716A249 (GenBank: KY385302.1) is possibly to
play the role of oleanane oxidase, and catalyze the
B-amyrin to formed oleanolic acid, which is the skeleton
of polygala saponin aglycone. Therefore, the expression
plasmid pRS425-TYS1p-GgbAS-TYS1t was constructed
for introducing the bAS into Saccharomyces cerevisiae
W303a to obtain strain Sb1. Then, the plasmid pRS304-
ADH1p- PtOAS- ADHIt- ALAIp- CPR- ALA1t was trans-
ferred into Sb1 to construct strain Sb1Pt_O, in order to
confirm the function of CYP716A249. Finally, the function
of CYP716A249 enzyme was identified in S. cerevisiae
through metabolite detection by ultra performance liquid
chromatography- mass spectrometry (UPLC- MS), gas
chromatography-mass spectrometry (GC-MS) and nuclear
magnetic resonance (NMR). CONCLUSION We found
that CYP716A249 is likely to play the role of pB-amyrin
synthase by phylogenetic analysis, catalyzed the B-amyrin
to form oleanolic acid through phylogenetic analysis.

Key words: Polygala tenuifolia; CYP716A249; gene expres-
sion; oleanolic acid; biocatalysis

Foundation item: Applied Basic Research Programs of
Science and Technology Department of Shanxi Province
(201601D011064); Shanxi Science and Technology Devel-
opment Program (20140313010- 1); National Project for
Standardization of Chinese Materia Medica (ZYBZH- Y-
JIN- 34); and Shanxi province Key Projects for Key
Research and Development Program (201603D3111003)
Corresponding author: ZHANG Fu-sheng, E-mail: ample
1007 @sxu.edu.cn; MA Cun-gen, E-mail: macungen2001 @
163.com

Effect of Chinese herb Danzhi Xiaoyao pills on
pharmacokinetics of venlafaxine in beagles

ZHU Yong-liang*, LI Shuang-long*, WU Meng-yuan,

QIU Xiang-jun

(Medical College of Henan University of Science and
Technology, Luoyang 471023, China)



TEGEFE 2R E2019410 A% 3345 104 Chin J Pharmacol Toxicol, Vol 33, No 10, Oct 2019 - 819 -

Abstract: OBJECTIVE To investigate the effects of
Chinese herb Danzhi Xiaoyao pills on the pharmacokinetics
of venlafaxine and its metabolites O- desmethylvenlafaxine
(ODV) and N-desmethylvenlafaxine (NDV) in beagles by
using ultra performance liquid chromatography- tandem
mass spectrometry (UPLC-MS/MS). METHODS Six beagles
(half male, half female) were chosen to test, being fasted
before the experiment but having free access to drinking
water one day before fed drugs. After oral administration
of venlafaxine hydrochloride tablets (10.28 mg-kg™'), the
blood samples were collected in succession at different
points in time. After one- week washout period, Danzhi
Xiaoyao pills (0.6 g-kg™') were given through oral admin-
istration to the six beagles every moring until the seventh
day, venlafaxine hydrochloride tablets (10.28 mg - kg™ ')
were given after feeding Danzhi Xiaoyao pills (0.6 g-kg™)
half an hour and blood samples were collected continu-
ously at different points. All samples were analyzed by
UPLC- MS/MS, and the main pharmacokinetic parame-
ters of venlafaxine, ODV and NDV were computed by
DAS 2.0. RESULTS The C... of the venlafaxine group
(control group) and the combination group (experimental
group) were (2267.26 +252.89) ug - L' and (1542.64 +
190.73) ug - L™, respectively. The AUC,.., of the two
groups were (13934.79+3609.23) ug-h-L™" and (8001.91+
2167.58) ug-h-L™", respectively. The ODV C... of the two
groups were (2253.80+215.81) ug - L' and (2721.37 =
118.20) ug- L', and AUC.., were (13974.99 +2784.04)
pug-h-L" and (17539.44+1894.29) ug-h-L™", respectively.
The NDV C..x of the two groups were (50.98+5.76) pg- L™
and (58.74+12.33) ug-L"', and AUC,-., were (179.26+
34.94) yg-h™"-L™" and (220.68+51.41) ug-h™"-L™", respec-
tively. After administration of Danzhi Xiaoyao pills, the
C.xand AUC, ., of venlafaxine decreased significantly,
indicating that the plasma exposure of venlafaxine
decreased. The increase of Cn.x and AUC,-., of ODV
and NDV indicated a rise in plasma exposure. CONCLU-
SION Danzhi Xiaoyao pill can accelerate the metabolism
of venlafaxine in beagles. In clinical, when venlafaxine
was co-administrated with Danzhi Xiaoyao pills, dose ad-
justment of venlafaxine should be taken into account.
Key words: beagle; UPLC- MS/MS; Danzhi Xiaoyao
Pills; venlafaxine; ODV; NDV; drug-drug interaction
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R =10 I 7 S S W R g €A A L (N I
RABE 2YRTT o TSR — Rl AR, T
A HAYESYZ , B B RORRAIT . H R 85 R
SERTWEIR S T2 T T RE VRIS AT RE LA T fe
Wtz B o SR, T BRI 2 [B] ) 25 W) AR
TEHIHANTEE . FEFEER R, B Se
WA 5 R I o8 RE T A 0 B SR B ke g AUC
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AUMC , Craxo M I, K21 F LC-MS/MS A6 K Bl 44 P
B SERTMEAY I 2 1 (BRPP) Y5 428, & BT HEiR — 44 mT
PAFEAR K B BRPP, b4, i 2 B H R 4l LA Sk
il CYP2C19 il CYP3A4 [ REI& Ik, X Wi APl 5 T L35
P AR o X e h R W RERR i n] ] G R iy
PRI, 3 N R SE R Y M v B . 4538 H HiR il
il CYP2C19 11 CYP3A4 I 1 1% , [ Ik B 35 hr sk (1) BRPP,
TS B8 S e i) 2440 8h F12%

KEEIE : H IR g BIERIME; LC-MS/MS; 4l (o K
P450T ; 25¥AHEAEH

UHPLC-MS/MS %l ZE K FR I 2% R &= & iz 13
B iRE

OB, XA, ZE
(a2 AR TE Ly, LIPS KJE 030006)

FEE : BB R S A0 (6 3% FR I (UPLC-MS/
MS) g 37 0 7 B P T AR K BRI sh S AR AR T TR
BT EE B SRR R
SEHE CH AR CH R H SRR R R A R
A3 ML AR AV B 1 5 125, R B EE P i 245 18 30 ) 2=
FRPRILal . Ak KRR 40t RS EUS B, H
B A2, EAT WM €0 % - T3 3 B . i A : ACQUITYU-
PLCHSST3(100 mmx2.1 mm, 1.8 um) , i 84 : 0.1% H1 iz
KW -2 , i . 0.25 mL-min™, #1:15 . 40°C., W%
B FURMEATIE B F 2 SO ME A (MBM) 2300 .. 5 521% 07
B L R ARuE i e i PR R S R AL
IV B BRSO RS e M o TR, R3S 1k A3 AL o3 7E R LA
WA TR E . R KRB DX A3 F A2 R
UM SC R (r20.990) . 76 AR A P e R A, A 08
LB T IR A T . B YL H A X A fE 22
(RSD)¥J/NF 15%; IR g 78.3%~108.8% , & [T 55 v
91.2%~109.3%., %1t UHPLC-MS/MS bk | 5 4 . ifi:
B RS R MG, BRI R R D B R i ]
B, 3 R R r 1 3 s 0 v I o
SEHBRIA B R RBORAH G BRI 5 B R 2V
BiR{EE . X /1%, E-mail: yuetaoliu@sxu.edu.cn; ZEZ5#,
E-mail: ginxm@sxu.edu.cn

HPLC-DAD/MS % il E & i Tl AL EFEFE X

FLEESC, RARFE, BIbeni, B 5, AR5

(rp s BBl B AL st U A B~ e 25 MW 5 B 24 ) i e b 5
ol 251 L AR T AR 24 0 e AL st AT R SE R =, bt
100050)

= . B8 K HPLC-DAD/MS ¥ 46l 3 4%t 77 i
FUTE A A7 3 A T S o B B RV R I 281k, IR0 e e
2t A,B,C,D,E,F G, XA & Hf A ¥ k1714
@M. Fik R Eclipse Plus C18 {4 4 (2.1 mmx
100 mm, 3.5 um), Lk 100% £ i M i sl 41 A, 0.5% F ik 7k
VSRR T B AH B BB BE BRI, 30330 0.3 mL - min™; A5 I i
1238 nm.265 nm., &R AT 5 & I AR SE A4
B AR T AR [ ORI A R T
INENSE PR v o7 R . 0 T B N E sl = B [ 2
FRABTT AL, FRATTHE 265 nm ARG 27 (KA TT B 13 Rl
KW, Hoh miz43 53 436.9(A) . 439.1(G) .855.5(D) .
423.3 1) 4 Fh J e A A7 B v 2 B A s o, {H R
7 AT 2R T T A A3 R A YT A UL, SR i
ML T B AT R AL R Al T M2 4 Bt HPLC-DAD/MS
AL T3, ARSI s 7 Rl 7T AL i A e R B e e o
N,

KR FAABTT; WAL AW ARl WTRH]
EIAEE : #15E%, E-mail:dugh@imm.ac.cn

ETLC-MS KBAFHEHAERZIEEER S
of 5 Ak 2 e 2 At 7 2 ) 2 M

ZERF 2, AR B M, AR, ARG

(LVE R 1. B2y e, 2. (b2 b T24BE, LLpy
KJE 030006; 3. (PG4 = AT 58 Be , 11PE KR
030006; 4. HrERl2=pe S # TRAFFE T, Jtat 100190)

HE. B8 KA LC-MS I 2 ik o v 5
B 22 W T A0 0T /0 R A I W 4 L 1 af 0 4 D Raw
264.7 FWETGPERE I . ik SR MR LT A I o G
BB A4 T HE 400 Raw 264.7 TR IE V1520, 57
T IS PE R A3, 0T 20 B 35 55 RN 20 i 2L A T LC-MS
O30T, G5 22 e Ge vt o i FnAC S B T, R LA AL
il o GER TE S 2N g T AL AR R
30 mg- LI RE BB IETE Raw 264.7 RIS Ik . SR
AR L, VR T B R S PR AR A2 T Raw 264.7 /5 , 41l
WAL B 41 Fps AR, B s e R it e AR
RS
KR BN B AR EIERR AR
REEAR; BTl
EEWH : HE ARPIFIE4(81872962) ; INTYE L FH AA
BHE B35 H (201605D211030; 201705D211020) ; 1L 74
B A TR S H (201603D311101) 5 [ 5 h 245
HEALTT H (ZYBZH-Y-JIN-34) ; 111 754 Rl o610 H (2015
0313004-5)
BEIEE: & Fl, E-mail: like@sxu.edu.cn
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BEFES T Bk o8k & R 25 M R sh h F4a

RIS Y, R ARE, TR, AR, RIRRL, i,
SR 7/ANE |- A i S

(h E BB E B2 MW T 1. 2585 e e bl , 259740
SRR 25 1 e AL I E SR, 2. 25 AT 5T
Huly, ARG R EL A S50, LA 100050)

FEE: B WIS T A i A 3 oA i vl g
BN D1 2R IR . AR AR A AR R X S At i
RAET 552 T Pvp-30 8 W) —Fh B SRR o 3d i
S7RHUE R SR PR SR (1 LC-MS J7 g K £ 5% TR [ 44
Sy AE SD R R P 25 W Rt 3l ) 2% B 253 A R AIE
AR ERES T Rk A S T EAREE 4
AP A AL 340, F LC-MS A6 A7) B 25 24 )5 AN []
Afl M2 BB 2 . 53R SALMIKAY Crad 31
Jy 5140.85 + 787.643, 631.008 + 299.112 #i1 (3011.877 =
2239.637)ug-L ", 24T 2k T HIFL(AUC, )45k 5142.2+
962.98,7333.92+2279.11 f1(10174.03+5583.43) pg-h-L",
[T A 43 VA 2 24 2 1) 4 %o A W 0 P B LG IR 2 A A e T
43.48% , [FIRMA NS AL h 27 & i B S . 8518 f55°
% T 5 Pvp-30 il £ B AR 3 R4 i 1 A R B R R
T, BN RS T A 25 R AT Bl R AR TR
YR, WSS TN RINERAE T 2%,

KEIE: LC-MS; ££5%% T ; BRsrsuAk; AwRHE; 4
gL

EEMB : KR A TR (2017-12M-1-011) 5 [ 52 H 5
%111 (2018RC3500 08) ; [H 5 F 4R B2 5L 4 (81670456 ;
Jeat AR R4 (7162132)

BiflEE . B #, E-mail: luy@imm.ac.cn; ) jx,, E-mail:
Sunhanxing2005@imm.ac.cn; #:7&4€ , E-mail: dugh@imm.
ac.cn

FABEEARRNESUGTIA1 EE S MMMy
REXRPR

£ I, XA 2
Grdbdb 2B 1. 252 &R, 2. M@ —EERE, Wdb skx 1
075000)

FE: BR WO B RS KRN A & A 3 R ™ TR
5 UGT1AT SEH Z PRI SN-38 M2k BE Y L R . Foik
i P W I 235 1 M 98 65 1), SR AR Ik AT UG T 1A1+28
FEIN Z RN E , FFK H FOLFIRY 1by7 58, I s 1 ar
IS ARG SN-38 1l 24k i KAk 7 i Bt v R B AN R
SR BL , A AT AN RO K97 a5 UGT1AT B 248 K
SN-38 ML E IR FR, &R 6561 UGT1A1*28 i h T
AR 50 B, 24 A RAF B F 150, £ LAl & 2270
FHo UGT1A1*28 5878 4 3-4 PR KL TS i & A 2R ) 3%

& TP AR AR (P<0.01) ,{H 3-4 ek 4n s I 2841
Kt 50 UGT1A1*28 B /1= AU i # 1, CSN-38 1.5 h=
42.83 ug-L "5 CSN-38 49 h=14.27 ug-L ' [ H#& 3-4 YR
K MR RS v L A0 i /b 1) % 4B 2R [H] CSN-88 1.5 h<
42.83 ug-L"' 5 CSN-38 49 h<14.27 ug- L (B F A L TC i
FPE25 5, {A CSN-38 1.5 h=42.83 ug-L™" 5 CSN-38 49 h=
14.27 pg- L' W B FHIT REM R RERET R ES T
CSN-38 1.5 h<42.83 ug-L"' 5 CSN-38 49 h<14.27 ug-L™
) /B # (P<0.05) ; 15 fi] 58 48 #1 BB 3% b, CSN-38 1.5 h=
48.63 ug-L "5 CSN-38 49 h=16.27 ug- L' BB #E 3-4 iRk 'k
PEREYS , R 20 s/ 1) & A4 38 i 25 1% T CSN-38 1.5 h <
48.63 ng-mL"' 5 CSN-38 49 h<16.27 ng-mL "% (P<
0.05) , (HZZ il Sy 4l R L W Pk 25 . &8k X
UGT1A1*28 7/ %I H CSN-38 1.5 h<42.83 ug- L', CSN-
38 49 h<14.27 pg-L ™" B35, Al =34 i CPT-11 {byr it ok
PEDFITR, T UGT1A1*28 %7457 H CSN-38 1.5 h=
48.63 pg- L' 5% CSN-38 49 h=16.27 ug- L™ B ki 7]
FEARALTT 7 8, /L 3-4 AN RS 119 2% A 5 T 4 ) S BRI
RAMARACHIZY

SKABIR : HPSrRRRR ; SN-38; AR ; UGT1AT; M2k ;
HH LA

BIFEE: XIEH, E-mail.903803750@qqg.com

DNA B &£ 5PXR /I S CYP3A4 HjRiL

TR, BgIR S, FLME, BRI, smRke, skFTR
(1. FBIN R 2B SR B4 B 2G B2 &R, R A 450001 ;
2. FRM N REEBE 2524, TR FBM 4500005 3. HJH T4
EARBERO MRS AR IR, W BN
450006)

TAE: BAY DNA HILAWAE Ry it i 2 1) G A 1
Or FESER Rk s th R AR . AR B AR
DNA F LAk %) PXR(F2hE X Z8) /v F:19 CYP3A4 3L H Fik
Msem . FiE L HepG2 4l A AT 4, ) HH LR
it 70 1) 51 5-Aza-2-dC 4b FRLAM AL , i3 e ik PXR FkL , Kl
REPRHT G CYP3A4F1 PXR mRNA [ 335 ; @ #7 pCpGL-
CYP3A4-J 3 ¥ (P) #l pCpGL-CYP3A4- J& 5 1 &t o 1
(EP)JShr , A7 (AR 34k, 30 1 XU2E G 38 iR 15 56 T R 40
R e YR G Q) EP HISEAL AR H 3L Ak Bk #4 YL 4n i,
J11 ChIP-qPCR 4 A #6: Il CYP3A4 J5 3l 7 X PXR (1 & 4 ;
@ EP H1 3 Ak A1 Y5 Ak TR 55 J 40, 24 hJE A
10 pmol - L™ I 1% F-1% 5 , 48 h #:ll CYP3A4 mRNA [ 32
ko &R @) 5-Aza-2-dC HEME i (L ik CYP3A4 Fll PXR
MRNA (17215 (P<0.05) , 1 ¥ i I A ; 13 3% 35 PXR
JFR [A] B  % 5-Aza-2-dC, CYP3A4 mRNA 2 ik 7K 435
S35k PXR ki gH F1 5-Aza-2-dC 2H 19 1.77 £5% 1 1.85 1%
(P<0.05) ;2 EP & H S:AL BTk +PSG5-PXR ik i 41 7%
JEER G P X HRZH 1Y) 1.88 4%, 1fif EP Y 3 Ak T i+ PSG5-
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PXR ik ki gl 2 Xt B 9 1.05 75, i B W & 22 7
(P<0.05) ;@ EP 4 H:A4k 2] PXR 7£ CYP3A4 Ji 2 113t |
e [ I 1Y) B R A ) o FR R 4119 5.8, 5.5 F11 8.9 % ;
@ FIHEFi5 S5, EP A& I 34k 4] CYP3A4 mRNA %Ak
JE X ALY 2.4 5 (P<0.05) , T EP H 3 fk 41 CYP3A4
MRNA Fik T 28k, 4518 CYP3A4 sk [X I &k
RERE I PXR A 5:1 CYP3A4 325k , B ARZ A EAS .
#2817 : DNAHIIEAL ; PXR; CYP3A4; BLHKIA
HE&WH: BEEARPEH4(U1404833;U1604163)
e : k%%, E-mail: zhanglirongzzu@126.com
LSRR

BT AL S LC-MS/MS B 53 BL s KE e B B
THARMEEELEEE

MEWEA, FIRE, 2 A, JE, BkIR
(KR ERR MRS —BERe, iLT K% 116023)

FEE: BRY WFo0 B s bR R i 4T 0 L s 6 (ocotillol)
BRI R L5 A% Ak SR BET0E 8 AT R
I 2% I TR 5 % v i P ) 57 D 42 ocotillol F P Bk A 2 =1
(PT) #4742 I, €43 53 %5 >k H Gemini C18 #1: (50 mmx
4.6 mm, 3 um), L 0.1% F iR K I F1 0.1% H1 R £ I 7 )
SRy it Sl AR IR AT A BE R G 5 O A DR FH F 5 55 (ESI) B T
PR, IE BT 2 BOW WAz (MRM) . IR 3 FDA $5 5 )
T B etk E R T RR(LLOQ) (HERfR I RS %5 1 FRHm]
R LN L R Re e M4 T T T R G 7 2 S
AT 325 A1 v O S il 38 2 ST 0 YAH € S R T
(LC-MS/MS ) 72 I 7 V-1 F 325 M1 4% P9 UL 2% B M 48 51 2% o
T H % ocotillol ¥ BE T MK B 245 AR, &R LC-MS/
MS 3 2 ocotillol F£RPE G & R 4T (r=0.995) , BTk i
H N . H A0 25 BF (RSD) 7<11.68% it i [m] e %45 25 FL ]
I, TCHAE A TN, B AR IR ACE 12 h R R =
R ~80CHE 20 d LI L AbH S H S AR 25 B 24 h 55 5% 14
TR E . Ocotillol ZE4IK . 1 & 34V R 5 R R
SEB I B 4558 9 (84.55+1.69) %, H. 311 & 7] (1 11,
KEASGFEEIREILE EM2ES . 458 Ocotillol 5 K i
WEAABRAEE A EH
SRR WOBRRERL AT T MK 45 5% M G E
BRI I 5 P g b ik
ELWAB: HEALRR:E4(31700293)

EifEE: Bk %, E-mail: gc1224@163.com

EREARMZER R A ERRIENGR N ERR

&k, ERWI, R, A 2%, i
(Liph B2y Reshgyazbe, L 201203)

AE: BB WA AR, ts kR

FIAR B 28 H R, SR YT I S TR A
M2, WS S A I BH T R AR B 2 B 1k i o
M Eh2E R . ik SR AT [ 2h A s & < UB
JH(HS-SPDE-GC-MS) Jiik , % — I 5Lk AUt 1) B 414 (@
TR EA T 002 [ AR Sh A SR B, 7 B R R AR B 75
RS (o-UR M 350 B-7K s TG e i AT s A
Vrids o2l 2R RS AR ) /3T ik, AT
JrikeEgse . SD KR B i BRARMEA & 26 uL-kg™, Il
I 2 HS-SPDE-GC-MS 7341 , i+ 258l S =54k 45
D7 2R BN E AT 11 ARy, B M R
H P B H a) G E R 4 B8 R DSORGB 0K 45 A7 45 1
THRUE . KREGAZE MRIE T R 11 Ry . AR
A A | -2 05 B-7K M 1T EL 75 AUCo. R 1510,254, 171,
69 F164 ug-h-L™", I FZE B AUC6.<50 pg-h« L™ #eAif
i B-7K ST A Tmax<30 mMin; o-Z205 22 WM A AR AT
ELA Toa N 1.0-2.0 ho FERT 022005 M 0] P0G L 22 8%
I A5 AT A B-/K Ut 430 1.8,1.9,21,2.3,2.3,2.7
M3.5h, &g @ AEIE T 11 44F K MR HS-SPDE-
GC-MS 114 K BRI S v J3 0 o Jr ik, R 1 vl R AR BfH A 4 %
PER VR N I 2 B2 B

KRR RARMN ; ¥R MERLSY 5 T2 WAH S A ROAE s
AR 25305 KR

ELWH: BXEARP-R4S(81773871)

EWEE : DS, E-mail: mayueming @shutcm.edu.cn

UPLC-MS-MSNZERBHA N EEH NLEEFRH
Mmz5RE

Bl R ARSI | QO =S ) R
(1. 8 K 2 o Jee T B T 228 R 100 05 0F 9% r , it 4 M
350116; 2. By AN RE, M 0 350100)

WE: B ek AEg b LR R g LR
i f¥) UPLC-MS-MS #7512 , I F 1l & HoAe SD R BT i
MZHHEE . Fik SD KR4 4], 5416 5, M4, 4
I E 25 )L A EH (20,50 A1 125 mg-kg™) Fl bk e 5
24525(20 mg-kg™) , FAS [T s [0 ok LR T 0 24 v 0 A o
JUHL i 7E 35°CF FH C18 kb T40 B , T shAR A 7K FI 2 )i
B BEVEIE R 0.3 mL-min™, JBEHELE HL 25 1F B TR
TR = E UG R AT R T 2 E ROV I (MRM) ¢
JLHL B  miz 259.10131.00, N ik (F 5% ) N miz
146.93—490.94, &R JLE NI/ 4.0~1600 ng-mL "y [H
WP R 47 (r*>0.998) , 42 HUENCE K T 90%, H PRS2
/NTF 9.8%, HIEIKE % FE/INT 12.3% , S ITCE 4 hfaE e
X i 2% (RE% ) 9 7% , — 20°C 31 85 % il 72 & P RE%
14.8%. 2o HE by ARG S 254030 T S50, LAY K
T 2 ) (6e) 43900 (2.69+1.28) h, (2.18+0.80) h,
(2.51+0.70) h F1(2.80+1.96) h; 1§ ¥ i (Coa) 23 51 N
(0.32+0.10) mg-L™", (0.51+0.14) mg-L"", (0.98+0.17)
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mg-L " #1(0.95+0.19) mg-L™"; AUC ... 73 ] 9 (1.46+0.49)
h-mg-L",(2.23+0.47) h-mg-L", (5.93+1.41) h-mg-L"
(3.76+0.70) h-mg-L™", 5 Mz T JLE &R
W2 1) UPLC-MS-MS 119 J5 %, 1 2 F 17l 2 SD KRR
LA TR A I 24 R

KA JUAR; JURAR; 2503801145 UPLC-MS-MS
EEWMB . [HFESSEAT T & TR H (2015CB93
1804); % HAAFI#4L4:(81472767)

EF4EE: 57 /1, E-mail: pharmlink@gmail.com,cmapcjia
1234@163.com

£ 7 DL1801 L SMII K RIENZAR BN N=F0 R

AR, BAREE, FiRE, REBL, B 5, Mot
(R BE e Rl e ALt DRI EE ~7 Be 25 Wit 5 BIr 1. 2590 i 1k
WFFE L, 25 HE AT SRR 25 0 e 1Lt T B SRR
2. ARG, LGS A R T R SRR
1t %7 100050)

= BaY @il DL1801 - MAHIDL1801 - FA 27f
b A Pk i DL1801 AYRIHFAE , JF X b A7 17 K R
RSN 2R E PPN . ik FF SD KBB4, #%
20 mg-kg Wy EE A E E G2 . T4 245 15,30,
45min,1,1.5,2,3,4,6,8,12 124 h it . &t LC-MS %
RS TP 25 e BE IR AT N R , 2 1 0l 24 e R - e il 2k, 2
2 DL1801 /%A%, DL1801 - MAFIDL1801 - FA3EF{b &
W F5e K ML 25 YK ( Crne) 5311 8 40.177£14.659, 79.404 +
15.557 F1(38.933+25.172) pug-L "o AN H] ( Toa) 53314
0.583+0.382,0.25+0.00 F1(3.000+2.646) h . 2y}~
T R (AUC,.) 43 %] g 73.67 +£30.505, 143.109 + 15.709 Al
(178.02+£190.745) pg+L "+h, 5 DL1801 & A B AH I,
DL1801 - MA LS b &5 Wy ek BE 42 5 T 78% , AUC, 3 in
T 94.3% , 1l LA 3k 31 5 w5 1 I 25 ¥ B2 0 2B W R B 5
DL1801 - FAIL b A4 , ket (B B R )5 B , AUC . 8 T
141.6% , W] DL SC B BVE FH AV s i AE R EE . 2
DL1801 iyt ik 445 DL1801 {4 ATUAH LL , 7E K BUA N 2y
RBI ) Fd R R I — g 25 57 R TRl As e 29 1A%
WPRHIE AT 2R
X817 : DL1801; ik 5; 24itsidi2
E2TE : {5 HRFEH4(81603100) ; i [H BE2ER B
[ 27 SRR A TR (2017-12M-1-010)
BIFEE: #EE, E-mail: dugh@imm.ac.cn

T4 HESHE
SR £ BR 2l PR BE 27 3 5 T I Y 1) R R X R

HAES
(AR R, s ¥krd 250012)

R B I 25 [ 0 R B A AN BT T, B
R E PR AR Pk e T PR o R B R R K
JEMH . Bk 2018 4k, KA AR 1K 49 T 2N 22 T
#:25.871 2 Hop  BREFORAE R £ 6.8 71 2 IR ARL
469 TN IR EE B 2 A 40T N o ol TERATT U ]
25 Ip R A B 22 AR i PR S 22 2 L 0 (B 2 R ) /I MBBS
AR [ BREL, 2% i R AR 26 IV B O AP ST ¢
T AT AR ROR 28 5, BER e PR 2 B = A A B R T
SR A E R ER R T E S R A R
PO e B R A PR B A AR R L R T — R
“PEFUE BRI G . — R B SR A AL
B AR R RO B R [ b A 4 BRI 1 (42 5 4))
R TR Ol e B 2 A v S 20R PR ILE (IXAT) ), 56 St
i PR HEA A B 2 1 AR AR 5 R O AR B 2 LR IR R R
FRARE T (R ER) B HALE ) , A% LR A
B2 AR I PR IR 2 AR A 1 i B, G A St
FRILHR Sl R A A% AR TR ; =R (42 5
A ) CRAE B 2 e A U R AL (1) ) B i LE )
AR RF A , T R SR 1 B 2 A M R 2 4 A S S B
U R HEAR R 5 20K 2l BOR A H T HAAR T, 42
BA AR A IR T 2 5 D2 3 MBBS A5 1P |, Stk
B RS A R AR AL, Z20CH T MBBS A2 %R
BV & RPN 2 BT MBBS A 2425 I i i3, 4
Uil X ML, 4 TP i 5 %5 4 MBBS A2 ) iK -
MR TAR 0 G % i — AR G A, 5 10RE H AL 5 4k
W Al R AR ORISR B A I PR R Ll
R PP A% L T A UE A TR 9F A5 1 s 114 A 4 L
], KB IR AR AT St sh A . HRTE M€ T
Ok 22 A IR B2 L AR (SRR IR AR A
F(HZ) ), A T B HAE R bR A R R ok A2 B 2 A I R P2
E A& 2D S VAT SO o LI o AN
UK R E B E AL SR, TR R A B
I RETT RN K IAIESE AR S o 4 A B A3
PSR AS E P R , AGIE AR HE A GIESS 18 7T € 2-8 4F
AN NSRS R AP I & B, R AT 2
145 | SR A A T, IO e 1 R A D B s e K
XF 24 RS AL AT BT VB S AR A , X% A Bl e
LSRR AT WA . BN R AR S R, St A B
[T, Xof [ A 2 PR e A Bt B AR DL

KA 2D T TR KR, BABEA LR
TR AT A ) ARG e TR, REAR S BB AR B 5%, T
VAR S A% O ) S A, R OR: 2 1) 52 B0 2020 AR AR B 43
5077 HARHI & 4t , oG R B B 22 R ol B o
SR 7 OCHE . NS RIS, LB B, SEBR AR B A
K AT 3 R B 2 PR IS 2 7 [l o i L 2 RS g 3 o
B, A Jay A TR AL, AR e AT, s PR i, P e
R W Tt TR, e, O I LA A A O i R A
HeoR AR B 2 O N SRR A LR, Rt st ] £
Bi e, B VRO (R EE . AR I, Ao R 2 4
HEASCEEHL, AR THR R B | ST A E PRig i



