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#H E BN AR REMIAS T A% 38 53 8] 3R (NEPA) T R R R E M B (&G4 62 (Mg a & a4
B ) F e e, ik FEMSD KA oA EF AR H816 R, BAAXKET 7 ¥ EEERrMEREFILRRAL
A, #BG KB, 5A i AR S AR SEA I S i B 2848 P dm & P450 3A1(CYP3A1) .CYP2C11 mRNA ZAF4A 22
LR E G RE, B SD K KT 7 ko2, F4 16 R B 44 TPALs7 48 (TP-141) \ TP 4L 77 +NEPA 8 ( TP+NEPA-1
20) , FH AR 20 K R AL A TP AL #7 20 (TP-2 28 ) \ TP 4455 +NEPA 20 (TP+NEPA-2 1 ) , #2408 R . TP+NEPA-1 284= TP+NEPA-2 2
KA H F R # F NEPA &% 258 mg/kg(VA ARt ) ;1 h/5 428 K R LR BEHREH O T QRSB SR, TR
K25 )5 H R R B ] SRR S AT 3 B E o MAR, R Al €55 B BE i ik A e 3¢ P M B 09 R B k%, SR R A DAS 2.0
HHE BB HFAKOPRATHN A, ER 5B 4K A AR, AL 40 X K 49 Chaol ,Shannon 354439 B F HAK(P<0.05) ,
BEUL R B AN JE A B A28 40 F CYP3AL mRNA N3 B AT 2822 F CYP2C11 mRNA # & 53 2 % TR (P<<0.05), 5
TP-148 5k 4%, TP-2 48 K R Ak A% 45 B o 25 i i 2 T @ AR (AUC, AUC, ) .-F 3% # & & 18] (MRT,-,) , TP+NEPA-1 28 % TP+NEPA-2
28 KRR WAL B 09 3895 R JE (Cow) \AUCo-  AUC,-. 3 22T 28 K TP-2 B K Rk MR A B2 09 7 R & (CL) , TP+NEPA-1 48 %
TP+NEPA-2 28 K R AR P98 A5 B2 09 R W5 A AR (V) \CL ¥ B F AR K 4542 (P<<0.05), 5 TP-2 28145, TP+NEPA-2 28 K KAk A
LM o B E T B, Vo MRT,- 3 2 5 B 442 (P<0.05) . £t WMid AAFELA2Hm CYP3AL.CYP2C11 mRNA #) & ik,
SHEMEAEKBARNGFERBIE, RE S, HhiE A EH AT, B NEPA T mEABAX A AN EE S Wi §AFL
BF, B0 NEPA x5 45 B3 4k R K Z 09 %R A R

KA AFIEIEES ;OB G RSB S WA B Eh S M AR R

Effects of Netupitant and palonosetron hydrochloride capsules on the pharmacokinetics of albumin-bound
paclitaxel in rats under different intestinal microenvironments

QIN Yuanman', CHU Wenhao', XU Jiaqi®, LI Yutong’, LIANG Bo', ZHANG Xueliang', LIU Jian' (1. Dept. of
Pharmacy, the Second Hospital of Hebei Medical University, Shijiazhuang 050073, China; 2. School of
Pharmacy, Hebei Medical University, Shijiazhuang 050011, China)

ABSTRACT OBJECTIVE To investigate the impact of Netupitant and palonosetron hydrochloride capsules (NEPA) on the
pharmacokinetics of Paclitaxel for injection (albumin bound) (i. e. albumin-bound paclitaxel) under different intestinal
microenvironment conditions. METHODS Male SD rats were divided into a normal group and a model group (n=16). Rats in the
model group were intragastrically administered vancomycin solution to establish an intestinal disorder model. The next day after
modeling, intestinal microbiota diversity was analyzed, and the mRNA expressions of cytochrome P450 3A1 (CYP3Al) and
CYP2C11 in small intestine and liver tissues as well as those protein expressions in liver tissue were measured. Male SD rats were
grouped as described above (n=16). The normal group was subdivided into the TP chemotherapy group (TP-1 group) and the TP
chemotherapy+NEPA group (TP+NEPA-1 group) ; the model group was subdivided into the TP chemotherapy group (TP-2 group)
and the TP chemotherapy+NEPA group (TP+NEPA-2 group) (n=8). Rats in the TP+NEPA-1 and TP+NEPA-2 groups received a
single intragastric dose of NEPA suspension (25.8 mg/kg, calculated by netupitant). One hour later, all four groups received a

single tail vein injection of albumin-bound paclitaxel and

A BELIE b4 2022 4F B B= 2 B 2 0 58 2RSS (No. cisplatin. Blood samples were collected at different time points
20221145)

* E—EE WL DT IR IRZG % 2R AR B Af:
o E-mail:qin030112@163.com

#EIEVEE B RALZI WA ST R BESE O 2R liquid chromatography-tandem mass spectrometry. The main
MEAEH . E-mail: 27900021 @hebmu.edu.cn pharmacokinetic parameters were calculated using DAS 2.0

after the last administration. Using azithromycin as the internal

standard, plasma paclitaxel concentrations were determined by
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software and compared between groups. RESULTS Compared with the normal group, the model group showed significantly
decreased Chaol and Shannon indexes (P<<0.05), significant alterations in microbiota composition and relative abundance, and
significantly downregulated expressions of CYP3A1 mRNA in liver tissue and CYP2C11 mRNA in both small intestine and liver
tissues (P<<0.05). Compared with the TP-1 group, the AUC,—,, AUCi—.., MRT.-, of paclitaxel in the TP-2 group, the Cumx, AUCo-,
AUC,-.. of paclitaxel in the TP+NEPA-1 group and TP+NEPA-2 group were significantly increased or prolonged; CL of paclitaxel
in the TP-2 group, Vs and CL of paclitaxel in the TP+NEPA-1 group and the TP+NEPA-2 group were significantly decreased or
shortened (P<<0.05). Compared with the TP-2 group, cu.. of paclitaxel in the TP+NEPA-2 group was significantly increased, and
Vo and MRT,-, were significantly decreased or shortened (P<<0.05). CONCLUSIONS Intestinal microbiota disorder affects the
mRNA expressions of CYP3A1l and CYP2C11, leading to decreased clearance and increased systemic exposure of paclitaxel.
Concomitant administration of NEPA under normal intestinal microbiota condition increases paclitaxel exposure. However, under

conditions of intestinal microbiota disorder, concomitant administration of NEPA has a limited impact on paclitaxel systemic

exposure.

KEYWORDS netupitant and palonosetron; albumin-bound paclitaxel; gut microbiota; pharmacokinetics; drug interactions

AR R B R A BREE —RBEEY, BT, X T
Pl FARTE VIR 2 B B ey AR
SR ARG B SR E(HEAZ S )
(fRIFR“ R S AZIE ) A& HATTE Im R b0 A 2
B R SR BT IRE 25 ), HL 5 A ZH B 1) TP AT T 58 %
FHF B o S 45 2 Ao s Ry, SEikR I,
TP J5 S P51 K AT PRt K 22 J& T i o Pkt 75 22
5T bk 25 AT, LAGE MR AR AN IE R, AR 2 DT
MF 9% 147 7] 351 8 (Netupitant and palonosetron hydrochlo-
ride capsules, NEPA ) J& 2019 4 78 & [E 34t -l 19 1k it
2o 2 ) 43 2 VC I RIAE 1A F) 3 53 0 B 1] i 2838
JIR 1 32 4R 5-F2 i 3 3244, Wb IR 44 1k kAR BlAE G
TR EHMERE T2 TP 7 251 R iy s ok Mk, 28
F 58 UE S5, F ¥ 3 W) 35 40 (5 3 P450 3A4 (cyto-
chrome P450 family 3 subfamily A member 4, CYP3A4)
it JEE ) 2 TR) AN A7 AE B I R SR 28 W AR B A ™ 5 T
ARV CYP3A4 BN, il BE5 E 2L CYP3A4,
CYP2C8 B 28 L S A2 B R A A AR AT, AT 5%
W J5 & W2 B2 A T o

WFSEHE X T I T e 1) g s 3 T (il Pt
WGP TIRYT  SRTTHTI 259 AT AR PR e 2 K i
PP, DT B 8 PR 2L AR A OGR4
R, 8 BEREASN AT B 4252 0 i 38 v CYP Y 3R
ik, AT 38 ek P AR A i S b A ) 2Rk
LS 2R AT AR . A, A IS B
1Y 18 N 1 A T AT A S IR T R AL S A IR R, T4 IE
2 5 JFFE CYP3A i Y K356 O, H IRPT I 259 7 i
Ik SR 7 Ay LR ) g T 2 T 2E R S = B A U e
CYP3A B IKE R I 1Y " w0, I B R
SR AR AR Ak T RS I 25 ) 2 Bl 2 SR T
HEZ—. BT, AR50 8 WA EF RIZEEL
5 TR NEPA X [ 8 PSR AZ BE 24 Bl 22 152 M), LU
R G I RS2 ARYT IE ARy R R R Y
ARG EHI 2R 2%
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1 w7
1.1 FEUES

LC-20AD A1 AH (385 A | H 4% Shimadzu 23 7 5
API 4000+ = PO AT T 3% AL 7 55 5] AB Sciex 24
] 3 SVE-2 U B FRLPKAX . SVT-2 JRU A% EfT e Jik A 0 1 2%
PUBEYE IR A= IR A7 BN 7] 5 Arhat 96 7 58 4 it 0
% (PCR)AY . Varioskan LUX %I £ 1) it B b A 34 1 15 25
Thermo Fisher Scientific /A %] ; LightCycler 480 %I 5 i}
D¢ B A A% 2 5 (quantitative real-time PCR,
gqRT-PCR) {¥ W H % + Roche 2 ] ; ChemiScope
3000mini 81k 2% & G BE RS UG R G0 [ L B AR
{E$ A B2 7 s Bioanalyzer 2100 A= 9 43 # AU B 36 [
Agilent /A 7 ; NovaSeq 6000 il & 4% ) H 3¢ [# Illumina
VNIEI
1.2 FEHBSIAHA

LRSI A S (41 99.8% , it 100382-201904) |
o 7 26 BB (403 94.3% , 4165 130593-202004 ) 1471
A EE A R R B s S SR A (I 4
A1) (FEA% 100 mg, 415 B042308606 ) Il [ 7 2454 41 ik
Bk A BR A A S AR (B A% 20 mg, 5
FA2Y4001B) ) [ 55 & i 254 BRAA 7] 5 2% 2 DRI A& 347
) BORE S (RIS Ry B Rl s 48 5 7 2 DRI 0.3 (0.1 g/l X
3 H) FIER R I 7 F) 35 0.5 mg (A CioHaNLO 11, 0 28
1 k7)), L5 43001662] Hi %% /KK == Helsinn Birex Pharma-
ceuticals Ltd. A& ; FEST FHEL R T 1 & 2 A% 0.5 g(50
JT BT, 5% CoHnCLNGO: 1), #E 5 216671A] H 7 B
VIANEX S. A.(PLANT C) 4= ; TRNzol i 17 & (4t
5 DP424) I F RAR LR (dbat) A BRZA F] s BCA &
1 BRI & (4145 K4101) ECL Ak 2 &G &
(L5 K1129)#40 [ 35 [ APEXBIO 24 7] 5 Wi ik ) &
(b4 R212-02) W [ B 5% b4 ME R A M R 4 0y A B A
Al BT CYP3AL Z salEdiiAR (it TA375293) 114 11 &[]
OriGene A Fl ; %4t CYP2C11 £ w4 (415 16546-1-
AP) W B 2 =8 AR AR A BRA W] 5 R i S A P il
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PRic IR A BRE H G Zht bt g-NshE N
(B-actin) Z v FEPLIA (54351 iy GB23303 .GB11001)
B B I SRR A RS A BR 23 R 5 qRT-PCR fir 51
Y LA A R A PR A R A R

1.3 EIEEY

SPF g i SD AR, 7 FR (200 £ 20) g, ) F Jb 5L 1E
FLREAE W BB R A BR A w L s A 7=V AT UE S o
SCXK (5% )2019-0008, JIr A7 3l 4 3411 37 T JC 45 2 s Jirt
A JRBE (22 +2)°C FHXHE JE (55 +10)% A G HEE
AR (12 hGRR (12 h R W) I EREE Y, A R oK.
ENSWyE SZAE /Sy N N U v S R (LI A A
b (o A i 25 2024-AE385) .

2 HEEHER
2.1 I3 PEZEERERKRT

DB 25 55 32 i N, SR VBORE (8335 - ER B B 33 (LC-
MS/MS ) FEAGHM 1t 2 58 A2 B2 118 T vk B
2.1.1 IS5

{0 1% % & Symmetry Cis (4.6 mmX 150 mm, 3.5
pwm) ; JiSNAH R 0.2% F R - FH B2 (15:85, V/V) 5 Tl il
70.7 mL/min; £ K 40 °C; JEFER K 10 pL.,

SR HL I35 B R, LA 22 I g WA X A 7 1E 8
5 B FURIR R R 550 °C s TS HL R R 5 500 Vi T 45
FETEE K b o s 53 BT 0 8 X6 5031k m/z 876.2—308.1
m/z 591.8—158.1, 5 i H 31k 100,91 V., filf 4 F &
G3H1R 4544 V
2.1.2 B PECHI

2% PR IBCESAZ BT HE A it i Y T e o
) 55 v 4 1R 0.2.,0.5.1.2.5.10,20,50 pg/mL
B 25 TAER A2 0.2.0.5.5.40 pg/mL 1) & & F IR .
G e O A AR U . G AR B kT R
r A I A AR R A S MR B R 25 wg/mL
B AR T AR

Has M CRIE T AR 2T 2 BE A £l SD KRR,
TR0 L, A LR EEAZEE R TAEW 10 wL, il 5o
VR 20.50.,100,200,500,1 000.2 000.5 000 ng/mL
19 Z BB R & L % 20,50 ,500 .4 000 ng/mL i 5E
BRI R T R Y B AR I R
2.1.3  IMEFE S AL

B A A 100 pL, B F 1.5 mL 204 AN
PR AR 10 L, T8 BETRAT 1 min; FEAIA S 0.19% H BRI
ZE 400 WL, IBHEIR ) 2 min, DA 1.09X 10" r/min &5.0> 10

min, T IEWR, 400,
2.1.4  Jrikegdesg

(D)L @M s FMSRAE S (1 000 ng/mL AYABEADLIL
WRESL AR TERIA AT TPALIF+NEPA J5 1 h I 37 FE
pl S A, 2,137 IR VAR AR B (7S A A
AR ), R4 2. L1 0T S5 E A e Sk K], 25
(B ) SR, SEAZ IR AR 1) 42 B3 B[] 43391 ok 2.7 1.3
min, O FEIRIEE [ AT, 1l 2% rh i P A Bt S T 2454
AT LR AT

(2) bt Ze 2zl 5 e i FRR LS U 2.1.27 T
Z G AL I 0 RE S, Fi 2,137 TR 5 vk AL BR, F R
“QLLLTUR SRR T, IE SR, USRS N
o B U8 T R U A R DA AB BR (V) | 5842 T I Y 8 Ry 5 4
b (X)), i IR/ — e OMAL R B 1/X°) 47146
P, 45 [BH 7 2 8 Y=0.001 01.X+0.003 02 (R*=
0.999 2) , S5 A2 B Aar i) JoT 2 v 8 i 2 MY A 20~5 000
ng/mL,%ﬁ?BEﬂil 20 ng/mL,

(3K R R B 5 $E B3 < 2. 1.2V 33
T N R S e T e T AL A L
“O.1.37IR N I EE AL I, B 2117 W R A HERE AT
TSR I THI R A FHACABEA T FR A 2T 5 1l 3% SR A2 I
B SO R B, B AT I AE 5 R, 558 H PR 3 R (LU
RSD 7w ) FNER B (LSS o f2 v 13 -5 308 o i vk 3
HAEXT 1525, B RE 7R ) 5 FEZEIE 3 d, %4 H [R5
FEFIAERA BE o BUZS (I, A 0.1% W R I L G DT
VEEE MU EVEW 90 wL, 2l A 2. 1.27 T MK
Jo 2 R BT AR A AU 10 WL F AR ARV 10 wL, 1R
A1, H 2117 IR SR AT L D SR TR B, BERE A
SEATINAE 5 YK, L“A/B X 100%" A BB m e 2, 45 3
W1,

(4) 5 B Ak 7 a6 - s L, A &5 0.1% H R
B G DLTE B ST 90 L, 20 S A “2.1.27 30 FAIK |
rh R R R SRR S A R 10 WL R AR ARV 10
L IR A) 2 2.1 TR 4R 2 BT, 10 S W 1T FH B
B 25 1 2 e A IR R i, TR R B
“2.117TU R AR T D SR IE TR Co BT R
AT 543, LA B/CX 100%” 33858 A2 B PN A 4 32 J [
F (matrix factor, MF) , -1 “ A2l 1 MF {H/N AR MF
H X 100%" 8 N FRIH—L MF (B . 255 BoR %
e O VA A R SR A BE R B A — 4k MF {53501
(160.65 + 14.81)% . (166.02 +7.52)% . (165.52 + 7.30)%,

x1 ZEUEEESTHBEE EHESRREERIKEBER

HIREE (n=5)

M (n=3) TR (n=5)

BRI FE/ (ng/mL) e
BRI g S G +5)/(ngml) RSD/% RE%

RSD/% RE%  SDIREKE(ts)/(ngml)  RSDI%

20 19.67+1.05 534 —1.65
50 52401241 4.60 480
500 487.00122.45 461 =2.60
4000 3808.60103.20 271 —478

SRR (v +5)/(ng/mL)
19

3865.07£214.21 5.54 -337

564120 6.13 =220
50.07£3.86 11 0.14
493.1312946 597 =137

9780£5.19 531
103.3242.83 114
108221182 1.68
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RSD 53524 9.21% . 4.53% . 4.41% (3] /N T 15%, n=5) ,
PEIREAZ BRI 3 AN 32 FE SO T4

(5) R M - B2, 1. 27 3 K s o o Wk B 1 Joi
PRI A 5, 25 5407, 43 3 2 S8 SLAE SE AR 28 PO U 4
h S VR (—40 °C~ 2 ) 3 W AMIARAT 16 d iFaseE
PEo SRR, BRI R B TR B T A
ISR i S0 J5T # vk B 79 RSD 4333 4 5.24% . 5.53%
5.19%,3.31%.7.07%.1.87% #1 4.13% .4.57% . 3.49% ( ¥3
INTF15% ,n=5) , $&7R RS BEAEA R 251 FROEE R AT
22 BEREBEZIAREBERMNEL KIERX CYPEE
B v 0p=Al|
2.2.1 BIRIHENT 5

(1) B ST B SD R R 32 1, Bl HL 43 1E 5 4
(Normal 41 ) FIFE Y2 (Model 41) , 441 16 . Model 41
KERE S 1l % R W 50 mg/kg (LA A BLER K R i
FDM Normal 41 FUHE B SR AR A BEER K B R 1R, i
27 d, WA E 2L R

(2) BRI UE : FHERE5E U5 R H (SEERE 8 KO U gE
B H R U ERZEME , B T REGAAE T, T —80 °CTF &
o WO RFEMERE S, BEATHUE Y 16S rRNA (573 5 1
7 (1 IR AR AR R e A3 PR F 58 180 , FEF
Greengenes i 26 %5 Iy 45 SR B4 7 Ab #8437, X HE R
HAEY R o 2R B AR T Y 22 57, 45 R
PR BRI B, Hodr o 2434 Chaol 48
#UFN Shannon F85K, 737 e W 2 B RN 21 (L idkHg
BB, RSB R AR ;8 2R
PR R FH IR B8 6 P4 5 32 A 45 43 B (principal coordinates
analysis, PCoA ) , LATPA & it 4 B 4 )l i) AR (RURR B2 (7
A5 it 1 2 () 457 R P AT | 3R I L2 ol 2 SR
K HISPSS 20 AR E A AT 8T . A5 A IES
I LA X £ s o, 2L I0) LUBER FHAIST FEAS (R 50 5 N4
B IE I3 B RO L M (P, Prs) 7 , 4L IR H 8%
Wilcoxon FE ARG S . K6 7K HE «=0.05,

(3) B4 AL - PR K R 38 TR b L dse 25 1 (&
D) R, 11K, 5 Normal 20 He 4%, Model 2H K iU 1B
T A JEBE B 1] Firmicutes 4 AH X =5 B 1 28 FRAR , 2k
P11 Actinobacteria JE A< 9 #E3 (P<<0.05) 5 1M 22 JE 1R[]
Proteobacteria . B2 jig /4[] Spirochaetota /) #H XF 3 & 4 i}
F T (P<<0.05) ; MeAh, UFF 1] Bacteroidota FAH X
JE R FTREAR B 22 53 BG4 8 L(P>0.05) . J&IK
- _F, 5 Normal 2H %, Model 2H K B3 18 T B v 2514
BUR # R A5 [CH & Escherichia B AT # )& Parabacte-
roides B . Ornithospirochaeta W F %f 3 J 1 i & F+ &
(P<<0.05) ; T A 25 & J& AL E & Lactobacillus . KL
¥ J@ Bifidobacterium % W47 X 16 J& Romboutsia_B 15
i#J& Clostridium T WIEEAGAEH (P<<0.05) . il A
R T AR (1 2) 7R, 5 Normal 41 H. , Model 41K
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LAY Chaol 45 %4 . Shannon 8 (¥4 2 & F# (1% (P<<0.05) ,
H PCoA $2/R W2 K BRI B RE A 22 A L, ok
g LRI T T R 2 LR U R R 7 )

100 = WD
EEE =EpEE |
9] W b B B
80 |57y
1 W AT
= 3 |
B %0 R C
50 T
E 404 W i
E W BT
301 o il
204
10
0-
Normal £ Model 4
AR
1004 u ASITER
904 W AR
| BT
80 W Omnithospirochaeta
704 B G
IS | Evhi
i 60 Bl AR
4 50- W i
= B
= 404 W IR
Z ] i
20
10+
0_
Normal £ Model 41
B.JE/KF
. N R <
Bl WMAKXRFEREFAMKILE
Chaol Shannon 06 © Normal 41
B © Model £
2000 e 8 ase
— — 0.4
1500 74t SEE: .
¢ i g 0 P
1000 S
o —0.2
500 ENE —04
A * —0.6
AD A B =06 —04 —02 0 02 04
N N PCo1[55.6%]

A. o ZFEME B. PRtk
E2 WAKXKRFEREEESHFUILER

2.2.2  JHIBETRRE ALK BAR N CYP BRI 1 520

BUES , LIS A1 3 R R, BRI 5 AL FE , ik 43
N U2 T o 2R T i A 35, R IS 4R
T, A WA ES )G, T —80 °C FRAFE. 4 3K F qRT-
qPCR % il Western blot 2 46 I 1 2H K BRI S 20 21
H1 CYP3AL1, CYP2C11 mRNA } T 41 41 tf CYP3AL,
CYP2C11 H M FRIAN L (N CYP3A4 I CYP2C8 FE K
SN A TRIIE S 20510 CYP3AT FICYP2C11™),

(1)qRT-PCR S50 : B iR VR AF 1 R BN B4
SUE R HHE S, DA RIASRIBCE RNA Il i Hovke B
4l i e a0 7 SR i cDNA, JF LA K cDNA AR i1 7 PCR
PHh . PCR AR R AHEIE/ R 105 |9 750 K=y K
L2 2)45 0.2 pL 2 X P 3535 5 pL.cDNA AR 1 pL,
JNJERE/K %10 pL, PCR AN :95 °CHIAE: 30 s
95 °CAE 1 5 s, 60 °CilR K/AEAH 30 s, M 40 MFIF . LA
B-actin N N2, R ] 27 ¥+ 8 CYP3A1, CYP2CI1
mRNA A kK-, 455 DA Normal 40 H 2 FEBEATIH—
fbab e,
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&2 PCRE|¥FIIRYE=WIKE

FHER ilis—3') P o

CYP3I I TCTGTGCAGAAGCATCGAGT 9
J1i]: TOGGATAGGGCTGTATGAGATT

CIPICII IF1: ACACGTGGATGTCACAGCTAA 148
J2Ji1 : GGCATCTGGCTCCTGTCTTT

Bactin TE17: GACATGCCGCCTGGAGAAAC 9

J2[f: AGCCCAGGATGCCCTTTAGT

(2) Western blot J256; : B IR R A7 A9 KR ATFLH 06
WG ok B, PR L . IR, &
BCA IEIE & J5 , Tl 7KV on#i 15 min ffiA8 7k, B
AR A o, 2R LUK A B8 S R T, DA 5% 2 W 1A 30
min; e 5, A CYP3A1.CYP2C11 . B-actin—4i (#
FELLA43 R 1:1 000,1:1 000.1:2 000) ,4 °C T F
B VR, AR, — Bt (R B LR 1:5 000) , %
I 30 min; FRR VRIS , A ECL {5 5% A%
i F Image J #1445 H & H -5 W28 H (B-actin) (Y
IREEAE HAEAE R B ER ) FRE7KF, 255 L) Normal 4
KSR TIA— kb3

()45 5 . CYP3A1 .CYP2C11 mRNA K 1%
JRRGM 25 R (32 3 181 3) {7, 5 Normal 41 H 4, Model 41
KB 4H 21 b CYP3AL mRNA. /) g Je i 40 41
CYP2C11 mRNA [ #3534 8 % F il (P<0.05) , i Hi Ay
Febr A TS HA R 2 F Y RG22 X
(P>0.05),

%3 BH/NRERK CYP3A1.CYP2C1l mRNA REH
RIEWLE R (xt5,n=3)

/MACYP3AL CYP3AL /Mg CYP2CIL CYP2CIL
il i " fFCYP3AL L f fFCYPaCIL
mRNA mRNA mRNA mRNA
Normal#l  1.00+0.49 100£0.19 1004001 1.00£0.37 1002006 1.00£0.26
Model 41 090£0.21 0574008 0814020 0524012 0.54+0.14" 0721004
a: 5Normal4] HL4%, P<<0.05,
f-actin - 52 kDa

— —
-

! 42 kDa
VP — — e — e—

52 kDa

p-actin
42 kDa

CYP2C11 h-——- 42 kDa

Normal 41 Model £
3 MAKXBRIFALDS CYP3AL.CYP2CLII EBRIE
R K E

2.3 HEHFELE

S 32 HE, BERLA "~ Normal 2H 1 Model 4H , 4%
16 6 Normal 41 K FRUFfHL 5> 4 TP LI 41 (TP-141) |
TP {kJ7+NEPA 2H (TP+NEPA-1 21 ) , % Model 2 K EL 56
ML} TP AL 97 4H (TP-2 41 ) . TP fbJ7 +NEPA 41 (TP+
NEPA-241) , 48 H. #5/ A%k 12 h )5, TP+
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NEPA-1 41 F1 TP+NEPA-2 21 K ff 73 51| Bk i B NEPA Ji
B 25.8 mg/kg (VA4S % DU i &1, DA A B K M i
FDUTP-1 410 TP-2 2 K B HE B AR BV B K
L hJ5, 4 41K R sk B # ko 9 1 8 PSR 2 B2
14.82 mg/kg FUIEA 245 ¥ 11.12 mg/kg (¥ LLAE BRER K
WRDY, 2 MAER IR 4524 )5 0.08.,0.25.0.5.1.,2.4.6,
10,1624 h T-0R YRR I 0.3 mL B T PR 1B 04
W, RL1.09 X 10" r/min B0 5 min, B EJZ M3, #%22.1.37
TR )7 VA B, A 2117 TR S ERE b, LABE AT
PRt A KR R P S 2w & . R
DAS 2.0 15 25 822 S50, R SPSS 20 Jk {417
Goit ot Hod, 25t 28 T 1 AL (AUC) |k I ik B
(Conoe BIVET 557, S0 VAR ) 5 28X B 480 2R T4 )
HAR, HARG T 25 ik a] 2.2.1(2) "I

5 TP-1 41 L%, TP+NEPA-1 2H K BUR IN LB
-2 Coax s AUCo— . AUC,—. 73 3l BG Il T 28.33% , 42.46%
40.26% , F- ¥R MM AF (Vo) JEBRHE (CL) 7351 F K
T 35.40% . 17.91% , 4 W] Fb e 22 S B Gei 2 B L (P<
0.05) ; HoP-¥ 23 W (1) TR T 9.54%, ~F- 335 B B ]
(MRT,-) #E K T 3.32%, {H 4 5] 22 35 LG8 124 2 X
(P>0.05), 5 TP-2 41 L4, TP+NEPA-2 £ K [l iA N %
FEBEI T34 o TN T 23.88% ,F-341 Vo . MRTo- 4351 F [
T 29.36%.30.86% , 41 10] Fb 4% 22 S HAH Ge it L (P<
0.05) ; Ho P2 £1,. AUCo-.. AUCo—. 43 5 F P& T 33.89% .
4.31%.4.43% (B4 0] b 38 22 R B R g it 2 & L (P>
0.05), 5 TP-14H Hb#, TP-2 2H K Fl A& N A2 B -1
AUC,-, AUC,.. \ MRT,-, 43 5| ¥4 Jin T 35.06% . 35.09% .
59.72%, V-3 CL F [ T 25.97%, 40 7] L8 2% YA 58
THE R L (P<<0.05) ; FOV-34 1o Vi s G I T 36.84%
0.93% , -3 come FIET 1.26% , {HZH 6] L4222 39 T 50 11
2 N (P>0.05), 5 TP-141 4%, TP+NEPA-2 2 Kk K,
RN K BB F 1Y e AUC-.. AUCo-—.. 3 1) 38 in
22.32% ., 29.25% ., 29.10%, ¥ ¥ CL, Vo 3 5l N B T
20.60% ., 28.70%, 21 [A] Lb 4 25 S A it 22 B L (P<
0.05) ; HF- 44 11, FEAK T 9.54% , MRTo 24011 T 10.43%,
A iR TSI FE L (P>0.05), F5HILE
4. K4,
4 it
4.1 TEENSWEHEHMRL

AP AL TE T S AR DAL A v e B, DA 0.2% W iR
VU - P A Ry O Sl AH IS, 582 T 114 0 3 U e T % i) v
P X RE R O R A M P = 3 RS
Sy B ESSEPA, A B R P A R e BT A i
HIRE SR H 2 VU FRAE R b, (EZE SE b & B, DA fj B
B4 5 P DT 7 A B R e Tk i i A2 B ) R L A
J& o BT AR G L i bR A €8 135 A 25 /N (2 R B0 2 A
i —22 ) AR S A2 B ) A A o B, AN IR
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R4 J[AXRMBHELENAHESHLILE (x+5,n=8)

413 tih (ol (ng/mL) AUC,-/(ng*h/mL) AUC,-./(ng*h/mL) CL/(LA) Vi(Likg) MRT,/h

TP-141 3041094 34582947662 4420.80£786.13 4552.99£839.89 335£0.62 14.04£2.06 211£0.56
TP+NEPA-14{ 2752090 443794 £558.02 6298.091768.27 6386.22+794.18 27520.90° 9.07£240° 2181037
P24 4161 1.79 341485166244 5970.94+1148.10° 6150431124623 24810.50° 14.17+431 3371089
TP+NEPA-241 2755075 4230301 541.08° 5T13.80+1320.69° 5878.11£1293.07 26010.79" 10.01+1.55* 2331056

a: STP-14H H#, P<0.05;b: 5 TP-241 4% : P<<0.05,

5000 o TP-14 5000 o TP-24
1000 = TP+NEPA-14] 4000 # TP+NEPA-241
2 3000 2 3000
) )
£ 2000 £ 2000
K T
1000 48 1000
0+ T T T ¥ T 4 0-t T T T + 1
0 4 8 12 16 20 24 0 4 8 12 16 20 24
t/h t/h

A. TP-1 41 TP+NEPA-1 4 B. TP-2 41 fl TP+NEPA-2 21

B4 FHEARMBPECENAREBLE(x+s,n=8)
O RO ZE R A L 5, BRI R I T BE S
SR AT AR A SR, REE AUUEAR A,
FFHEALA R (>95%) ) 2 P FE LD iE R k.
U T WO A PR 5 2% H R 22K, AP o8 S &k FH R
S5 G R B B 8 R A AR TR R BT sE Ak
FRAE Ao BURE S AR B E T R 25N, O ikse

FREERAT A 2020 47 i 25 810 (DU I AR DG K

42 PFEREEFEILTECEEXRENAIZENZN
Tt R R4 RS 25 )5 7E 38 IR BE R =1, X i
T A PR AR R, IF 0T R I R R A R A,
Z HOR 52025 & M E AR ORI 58 358 O 4%
R I8 I AL R BB R ARG R R,
HHBEZEAL S, KM 25 2 B0 5 AUC-.
AUCo-. .MRT, 730 G EH R EAE 1 35.06%.35.09%
59.72% ,“F-# CL F % T 25.97%(TP-2 2 vs. TP-141, P<
0.05) , 15t BH 25 ) 7 1A P9 1) 15 I 3 B 01, R i a3 i
WEFEFE 8 TR AR RT3 5 0 CY P il T3 2 1717552 i
IR F R T TR 245 32 S 800 B s 2 T R s e
EAE/N AR B AT SURL RN Ak R E
FLRRHT B PUFT A 8 UL T B T8 200 B 7 JEL 6 7K i T
HIAVE T IR R R A R G IRHER™, TR 9
JIELY R e B A ELR 2 2 J5¢ X A2 AR (pregnane X receptor,
PXR) LA, 9 & 25 4 J5 7T 1 CYP3A1 mRNA f 3
IR 0 R () 35 1 7= 4 5| Wie-3- TN iR (indole-3-propio-
nic acid, IPA) /& PXR 19 55— BCAA , 42 0 J 20 18 0] A 5
@ R A M IPA I i CYP3AT mRNA B335 %
T TR A ARG W [ An 4% A D5 2 (short-chain fatty
acids, SCFAs) A I [T bKaE AJHIE , DI eie 48 Z2 A 2l
YT mRNA [ 28 351 0 JERE TR ] v 09 42 1R 8 7T AR Ak
SCFAs, & A FF AT BE 1L A ti i JE™ . Aot ss
BN, I R ELS , Model 40K FRUSBER ] UUAT
AT AR REDRT 3 B A A () 2 B AR, DU AT 7 e FLIRR AT
R JE M ™ H: SCFAs 1R T i B FE AR Bl /R ot 5 I A0, JF4H.
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21 CYP3AL mRNA. /p i M i 4 2 vf CYP2C11
mRNA ) % 5 ¥ & & T 9 , JF 4 40 CYP3AL,
CYP2C11 E H I FRIRINA Nk, 2535 o A= , TP-
2 41 K B PN 56 A2 I R 6 0 Y Y 0 vT RE S5 E op
CYP3A1.CYP2C11 mRNA %35 FiA %,
4.3 BXFANEPAXEEEKXRENZIIFENZ I

AWFFEE R B, 1IEH KB NEPA 5 , HARP %
K2 BE I 35 Coa s AUCo— 50 511 85 T 28.33% . 40.26%
(TP+NEPA-1 2 vs. TP-1 40 ) , &/~ 72 Ji 1 oA B 156 1) 1
BT 156 H NEPA AT I 5842 B A R BRAAR 9 1Y) 22 5
B TSP 2530, A, AR R G BoR, 5
T T RE 2 ALER I ] NEPA (19K BRUEL AL, I 18 RE KL
1K BLUER FH NEPA J& , FLIA N S A2 B2 71 con B 8T T
23.88%, F- ] Vo, MRT,,, AUCo-., AUC, .53 5l F [ T
29.36% . 30.86% . 4.31% . 4.43% (TP+NEPA-2 4 vs. TP-2
), &R 18 B R ZE L6 H NEPA R fiff S8 A2 e K R
TN Y 2 58 1 52 T Rt 34 55 11 18 TR I R L
B2, Wi R KL A K SR F NEPA J5 , HAR P SRR
35 Cow s AUCo-, AUCo—.. 53 Sl $2 185 T 22.32%.29.25%
29.10% (TP+NEPA-2 #H vs.TP-1 2 ) , 2 /8 E I8 IR A 23X
BLAYFREE T, NEPA MY 5842 B 25 5% i (VR FH W] AN
o 3 TR E I 0 PR B 3 B R 3L 36 FH NEPA R
X BEAS I (1) e B £ 7 A S I ), 83 4R AT B2 A
h T R E AR T T ) 1 H T RE™, M52 T
NEPA 71718 PN 19 W MAc sk 6 JF Ik v g A, E i osi 55 1
NEPA XJ SEAZ B 0 52 e ™ (H BARBIL G 1 Fr i — DR R
BEAR , AHIFGE S5 58 BN, TC Ve W 18 R IE 1 R R
A B PR R EL AR R B NEPA S5, o B T
AT, BT 0 ARG T VoM CL Y LU, OB
WX P HES Ve CL R BRI , 5k VaBRAREE o 3%, o
AR 22 T KA K AR IR St T LASIE o

i BTk, W W AL £ 52 W CYP3AL,
CYP2C11 mRNA ik , S BUE A2 BELE R BRI 1975
W ol 02, % 5 5 M0 5 7E A T PR AE IR AR R
NEPA AJ 34 I 5842 B A K BRAA PN 109 5% 5 2 5 7 10 18 DAL R
ZETLIISMETT I NEPA X 48 A2 B P 22 85 2 19 52 M)
FBR . AT LT i TR A i ) = 2 (8]
MR FR WA T I3 o S ] NEPA X 2R 45
IR B2 (VR TERE R, S AR B2 T 1 R ALY T 7 %8
AR T BB S0
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