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[ ZE] HARNEHEFLHAREEERNRENG I FEH M, ¥ 24 R KE (200 £10) g FEHL
AREH, FH12 A, R HESET dEF N Z W 28 2(60 mgrkg, 1 K/d), x B 414 F 48 Bl 4K
R EER AR, E 8 RFULE 6 R ARIERAKEA (30 mg/kg) Ja 4% Bt 1] f 3 42 5% o, K A & 20K
A E R AR R Mk KB R A DAS2.0 #4704, A MA AR Ty 6 R, 47 H BT IE
Fo [, & PCR 3 A0 % 9% 1 3E 3% 4 5 A Il 4 4 % CYP1A2 . CYP2C11,CYP3A1  MDRI #
mRNAK K K FFE A £RE KT, EFXW, RE 4 AUC, . MRT, ,.T,,FC, 5G3xtEBEAMLE
FHm(P<0.05),CL 53t BT FEK(P<0.05); % 4 CYPIA2 CYP2C11 7& AT i &y
mRNA % 3k /K FFr MDR1 7 % 77 8 mRNA % 3k KT 5 3t BB 4048 b 3% 1R (P <0.05) ik B 41 & &
FEHE® CYPLIA2 A1 CYP2C1l B R A EUREF P-HEAXRBZESHBRAMLEEFRK(P <
0.05), NEWeH T EHEALHTd, MW T ARREFERREANNGRREE, B ZEET RH,T
5 ) i R FE Y CYPLA2 BEfn CYP2CIl B E PN R AT P - BEAE SN REA X,
[XBIE] NEWEH L RmERRE, KR Hah% mle % P4S0; P-HEE G

Effect of Dipsacoside B on Pharmacokinetics of Florfenicol in Rats
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Abstract; This study investigated whether the pharmacokinetics of florfenicol in rats was affected when used in
combination with dipsacoside B. Sprague — Dawley rats were given dipsacoside B (60 mg/kg BW) or normal
saline by intragastric administration for 7 consecutive days, and then received florfenicol by intragastric

administration (30 mg/kg BW) on the eighth day. Blood samples were collected at various times, and the plasma
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concentrations of florfenicol were estimated with ultra — high — performance liquid chromatography. The mRNA and
protein expression levels of CYP1A2 CYP2C11 ,CYP3A1 and MDRI in the liver and jejunum were analyzed with
real — time polymerase chain reaction and western — blot, respectively. Results showed that the AUC,_.,,,
MRT,_..,, T,,, and C
significantly decreased by dipsacoside B. Furthermore, The mRNA expression level of CYP1A2 and CYP2C11 in
livers (P <0.05) and MDRI (P <0.05) in jejunum were inhibited by dipsacoside B, while the protein

values of florfenicol were significantly increased, and the CL values of florfenicol were

expression of CYP1A2 and CYP2CI11 in livers and P — gp in jejunum were inhibited by dipsacoside B. In
conclusion, Dipsacoside B altered the pharmacokinetics of florfenicol, resulting in higher plasma concentrations of

florfenicol. These effects were probably related to the levels of CYP1A2, CYP2C11, and MDR1 mRNA expression

being decreased by Dipsacoside B.

Key words: dipsacoside B; florfenicol; rats; pharmacokinetics; CYP450;P — gp

FAAJEF (Florfenicol , FFC) & & & & FH 1 #r Al
VRG24, A i 5 0 ) JOAC P A A T 1 i
AT TR DURS) T, R AR A R 2 R
BHPERE AN SRS A 01 IR, 43 A
Z 2R 2 24 AE S I G, 7R F
BRK = Bh 0 0 20 T e B 3 v v R T2
JNEERT BT 2 J2 — i B Y TU 3R =l S5O be 26
BHAEY, BA R0 g R HE AL R
JH BT A B bR K e IR T RN o A A 2 Fi
AYERED Y BN A B A LR AL IR EE 2
& SEMAL TR & ZAL A AR
PEATRE TR Bk B W A
H -2 T 7] B B AR B 43 % SRR T 2 A 1 R el B
GELT 0 ARSI IR S22 £ AR LR Y R AR
JEHEAB RIS FT , 1 — 20 10k PR AN 2 1 K- ik
AL, $R 0 ] B8 & A2 19 24 3 2 A B B AL
il , A2 A I A B2 DA )1 B2 K F2 4 £ Y AT AL A
TRt SCsR W | OB P 2 5 2 3k e

SRR

1 #Mel5A*

1.1 M

111 XEshdh (@R TEY SD vk KR, (R E

(200 +£20) g, HBCHERIA AR SE 50 S WA BR 28 ml 4 4L,
EMIES :SCXK ()11)2013 — 24, #ANKEGHA ], T
R 20 ~24 C R, BRI A SD KR %
FHRE S afifl oK R AMAT 12 h FRAA

1.1.2 £ZRXBEME  UliMate3000 = %0KAH 7
AN, SE [ B 22 20 B 77 ZGDCY - 48S JK IR AR
A, I REARA A BR 2N R i CQ250 8 A5 1 ¥
i, PR S ALER )7 58008 AR ELO L,
WEERLAALES T b WH -3 OB e IR A1,
YTV HTACES ) 77 dh  MiniSpin Plus 4~ A =
B, E AN ] 77 i 5 StepOne U5 E i
PCR 1%, S E N A R G0 B

1.1.3 &5 JIZW a1 2 (CAS Number:
33289 -85 -9, &t 99. 82% ) , WAL AL 25 kG E
WHFEBE ; AR JE 5 T BESD (45 KO301703 , 7 i
99. 1% ) , B B 24 i Wa S e 7™ i s S8 R P
(#1L5 130555 - 201704 ), H [ 24 i A P o1 o A6 52
JIT 7™ i s R JE 5 IR (445 202012125, 46
98.9% ) , Wi TLFRPC 2 ML A BR 28 w7 i i 20
(igsh) , e TR S (i) ARAR
P s SR TR AE FLA N 3 Ry 3 A, nUER R e
AT

1.2 Fi&k

1.2.1 »aA%HiE 24 DR KEBEIL A
240, Fa 12 B, R dl Lk 7 d RORMENR ) 22K
RS ARG E 25 0) 2015 A R AR AE Y I
PRFANE TSI R BRI R A2 1. 35 ¢/kg, 1R
P 25 ML LR AL P 22 e B & 5% 1B
IR K RN 22 W 2 4 B R0 60 mg/kg, 1
W/ d, 25 AL 25 7 A0 AR R A B AR K 25
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12 h5 T4 8 K, AR 2 % # il it 30 mg/kg (AR
JRE IRV T 10% PEG — 400 Bl 1% 181K 4
BIHEM 2 MR E 6 HRR, IF T4 25)5 0. 25,
0.5.0.75.1.2.4.6.8.10.12 24 h Wi R&E MK L4
0.1 mL,EDTA #{#E,4000 r/min 2.0 5 min, 432 Il
B8 =20 CUKFEPIRAERI . MADHFIRE 6 H
KT 8 K OBERRI 5 LA FE , 4385 T A s
[ 4140 FH ok A B R K P TR R AT

1.2.2 H&Hega KB 0. 1 mL Tl
oA 10 pl & R WAR K (500 pg/mL) Fl
400 pLLPR TG, 8 A 2 min, 4000 t/min &0
10 min, W _F)Z W T 05 — & 08 T R E BInA
LR TR 400 wL EE 1 WK, & IF PR R IOR
TE 40 COKIBEH AR T BRI N A 200 wL i sh A
it IR AR A 2 min, 12000 r/min 20> 10 min, K
I TH RS RO, B 20 WL HERERSI

1.2.3 AR & agdl & HUZS AI3E 180 wL, M
A 20 pL A JEH R IR IER W, B il i 50,20
10.5.0.2.5.0.5.0.1.0.05 peg/mL Z 515 4 i ¢
FES 1. 2.2 TR Tk 3R LUK JE % 5
SRR VR LA X AH R U e 25 Tk AR 2tk
VSR EIEppr i1V i PES

1.2.4 &# &4 k. Aglen HC - CI18
(250 mm x4.6 mm,5 pm) ; FAIAH: LI - K (27:73,
V/V); Wi 1. 0 mL/min; & M 3% K 223 nm; &
40 C; #EFEARE 20 pl,

1.2.5 o7 Ehesas DU K
(0. 1.2. 520 pg/mL)3 PMEREFAREEZHE %
(R B I mT WS SR RN 2 8, B MR A A 5 AL

1.2.6 RT - PCR #m X FAFIE CYPIA2 .CYP2CI1,
CYP3A1 MDR1 mRNA %X % H100 mgZH 41 4H
LU HEAT R , 4% BEUE I 43 Trizol 4RI
24U RNA, 2 FE 5y 0D260 nm/0D280 nm H{H,
e RNA ¥R B2 R4 3 ] Bht AR W 056 e H ik A T
RNA 58 8 Pk, H I % s ik f 08 RNA 5% 1%
¢DNA, FI H premierS. 0 # 14 % i1 K B CYP1A2
CYP2C11 ,CYP3A1 MDRI1 F1H R K B - actin 5]
VP s) (i A T ARG ) o SERPO0E &
PCR A& 3R KL mRNA % 557K, PCR v 1R &
20 pL:cDNA 5 2 wL; B RES 9 (10 pmol/L) 45
0.4 pL;SybrGreen qPCR Master Mix 10 pL;ddH, O
7.2 pL, FUSFERFANT .95 °C HiAEPE 3 min;95 C
P10 8,55 ~61 CIE K 15 s372 CHEMH 20 s, 345
AMEFR ;60 CHEMH 1 min, 455 R AN E =T,
FACUIETH LR A ik i, ST FI L& 1,
1.2.7 X RMJE CYPIA2 CYP2CI1,CYP3A1 #o
P - & A gk egnE FRE0.1 g FFRELEL,
A1 mL HAE AL, oSSk L E
20 min, T 10000 x g #.L> 15 min $2HUE ] BCA
BWEEA SR, BHEN FFEEN 50 ug, 120 V
fE R HL K 90 min, R 2E T HL 5 450 mA, 100
min, F& 5% BLAG W5 43 A1 1% BSA (%) TBST £} 14
W, 4 C H W&, i AW BEER CYPLA2,
CYP2C11 ,CYP3AL il P - $&E H—Pi 2 GADPH #1t
K (1:500) ,4 Cid &, TBST 7% i T i R
UE3 K, VRIS AR R BEAY — 40 (1:10000) , T
FIIFE 50 min, I TBST Z IR FEIARVE 3 W, it
Trfbes RN

x1 HHAEZEPCRIIMFT

Tab 1 Sequences of the forward and reverse primers used for real — time RT — PCR

Enzymes Forward Reverse

CYPIA2 GAATGTCACCTCAGGGAATGC GACCGCCATTGTCTTTGTAGTT

CYP2C11 GAGGACCATTGAGGACCGTATT GGAGCACAGCCCAGGATAAA

CYP3AL TTCCATCTTATGCTCTTCACCG ACCTCATGCCAATGCAGTTC
MDR1 TCCTATGCTGCTTGTTTCCG AGACTTTGGCCTTCGCGTA
GAPDH CAAGTTCAACGGCACAGTCAA CGCCAGTAGACTCCACGACA
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1.2.8 HKBopaE i DAS2. 0 BAFLIAER =
BRI 5 254080 1 S8, e s LAF
PR bR E2E (2 +5) Ko, >R SPSS1L. 0 S itk
XS5 B2 SR T ¢« K

2 RS54

2.1 &MER DEREHHEEREmANE
XTAHR SEARJE v VR LM [0 1, 45 3R S B 76 T
YRR 0.05 ~50 pg/mL FREREINZEM R RAT, ]
T #E  y =0.0309x + 0. 0078, 156 R B R =
0.999, FRUEMTZILIE 1,

0.8
06 y =0.0309x +0.0078
= R2 = 0.999
Fo04
g /
02
0 4€ . , . . .
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AV g - L)

B1 ImRZYREAR A L

Fig1 Standard curve of plasma florfenicol concentration

2.2 FHEREMEEE DS ITEREES 5
HJ9(83.2+1.6)% (84.1 £2.3)% F1(83.5 £2.2) %,
WA H N RSD 4350 4. 6% 2.3% F1 6. 1% , &
HIE RSD 43910 4.5% 2.1% F16.2% , FifzWLt
S/N =3 58, HARKM R 4 0. 02 pg/mL,

2.3 #isnEs s Il R A2 K B i B
(30 mg/kg) 45 TRARSEH 5, I A [ B[] A5
B M 259 FE , FL I 25 ¥R B — i a] it 22 DL 1A 2
i, iS5k 2, R KR, AR A
AUC .., 7 34.468 +3.346 mg/L - h, 5 Xf 41
25.764 +3.967 mg/L - h I B F W (P <
0.05) , V3455 B4 mf el MRT, _ H 4.308 +1.206 h,
5XFHEZH 3.019 0. 550 AHEL B Z M (P <0.05) ;
pER T, 3.208 0. 860 h, 5 X IR 1.824 =
0.266 h AL BEHIAN(P <0.05) , iKWK EE(C,,,)
10, 144 £ 1. 538 mg/L, 5 %F BB 4] 7. 358 =
1.158 mg/LAHI WEH AN (P <0.05) , X FRZH V5 Bk
K CLM0.759 £0.192 L/h - kg, 5XFHEL] 1. 190 =
0.199 L/h - kg AL ZEFEAR (P <0.05) . IKUEHT
/&) T, MM EFL(V) R4 R IR 2 2 Ja]
EFADE,

2
=14,
~ 212 —— i xR
a8
D E
2=
82
2 : . —, .
=,—; 0 5 10 15 20 25 30
= I (/1)
Time(hr)

B2 ABAMMBHEXRENHEAREE
(30 mg/kg) B Z5KE — BFE 4% (x +5,n =6)
Fig 2 Mean plasma concentration — time profiles of
florfenicol in rats after oral administration of florfenicol

(30 mg/kg BW) with or without Dipsacoside B

(60 mg/kg BW for 7 days) pretreatment. (x +s,n=6)

*2 REAMNBAEXRENNEREREE
(30 mg/kg) AFNFESH (x £5,0n=6)

Tab 2 Pharmacokinetic parameters of florfenicol
afer administration (30 mg/kg) of Dipsacoside B group
and control group in rats(x £s,n=6)

28 XfHRZH e

2R T AR
AUC,_,, (mg/L - h)

SPEEE R ] MRT, _, (h)
BEEW T, (h)
ikUERTE] T, (h)
LU V(1 kg)

T ER% CL(L/h - kg)

RIS C, o (mg/L) 7.358 £1.158 10.144 £1.538*

* FREFWE (P <0. 05), T,
difference( P <0. 05).

25.764 £3.967 34.468 +3.346 *

3.019 £0.550 4.308 +1.206 =
1.824 +0.266 3.208 +0.860 "
0.800 £0.209  0.950 £0.112
3.141 £0.702  4.018 +2.082

1.190 £0.199 0.759 +0.192 "

Note: * mean significant

2.4 )l & 2 H kR AFIE CYPLA2,
CYP2C11 ,CYP3A1 MDRI #2 % f CYP3Al ,MDRI
# mRNA £x %o & 3(A) vl A, 6 4 AE
CYP1A2 1 CYP2CI1 mRNA & ik/K 5 %f B8 41 41
e, 23 A 68. 8% F1155.0% (P <0.05) ,CYP3A1
I MDR1 5% A AH L 22 R A3 (P >0.05),
H I 3(B) 71, 350 41 %5 1 MDR1 mRNA 3Rik /K
S50 RELH AR G A 43. 2% (P <0.05) ,CYP3A1
SXTRAM L 2ZE R AR E(P>0.05),
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bl 041 # S 3 .
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0.2
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0.4
0.2 0- . . .
0 ‘ . CYPIA2 CYP2CI1 ~ CYP3Al P—gp
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(B)
4 JIZEHEF 23RS CYP1A2,CYP2C11,

CYP3A1.P -gp BEERIZHEM (n=6)
Fig 4 Effect of Dipsacoside B on protein level
expression of CYP1A2 ,CYP2C11,CYP3Al,
MDRI in liver(A,B) (n=6)

3 KEARISEEEE ZIIFFE(A) F CYP1A2,
CYP2C11,CYP3A1 MDRI1 1= 0% (B) 1 CYP3AL,
MDR1 mRNA FRiXHI#M (n=6)

Fig 3 Effect of Dipsacoside B on mRNA expression of
CYP1A2,CYP2C11,CYP3A1 MDR1 in liver(A) and
CYP3A1 . MDRI in jejunum(B) (n=6)

P-gp CYP3AI
L — ——
2.5 I &R kR CYPIA2,

CYP2C11 ,CYP3A1 P - gp A0 &}y CYP3AL P - gp B . ——————
EEKKBPE  RE4(A) MK 4(B) AT, KL CAPDL *
HHFEH CYP1A2 Fl CYP2C11 4F 1 # ik & 5 %) 1] .

(A)

ZLAH L 20 S AR 38. 719% F11 26. 64% (P <0. 05), 0.6
CYP3A1 P -gp ZRARE; K 5(A) K 5(B) 0.5- e B
AL P - g RBREBAME TR 5.
50.93% (P <0.05),CYP3AL tLF#{%, H2E 7 AR gm
#(P>0.05), %02-
303 i 0.1-
23 AR EAEH ( drug - drug interaction, DDI) 0- — - CYPIAT 1
FEAE— & ] NS 0 i PR A sl P AN DL 259 fs (B)

It B S G RO, b AR 25 ) 1 25 ) A
VER R A e de s, 20 5 2540 8 ) 2= A B AR R
40% , F] 5 |7 R0 i & 7 AR OR RO, BT 4K
WL RIRYT R AR R ) ZE i 2
(60 mg/ke) HELERRHER 7 d, A THRAEH XK

5 KEARIZEHETFZM=MHH
CYP3A1 #1 P —gp EHRIEHIFM (n=6)
Fig 5 Effect of Dipsacoside B on protein level
expression of CYP3A1 MDRI in jejunum (n=6)
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WP G C,, (55X LA e B R (P <
0.05),T,, Sx R4l 2 ] 22 S AN W 2, R W 1| 2
R ST R e 2B AR R BRUA P B R ORE
Xof W S TG B S s [N 24 A il i A b
KA TR EAEN, N ZEW 2 25 84 Je F i
J& ,MRT, M T,, 5% A A B E 8 m, cL 5
X BEZHAH L AR (P < 0. 05) , B 2207 2 4F
CIEGE T FRJE B AR BRI AR B AR T
BRI R R AUC, _, BRI, 2 T
AJE 7 W SCRE BE S, AR el A8 e ] S 35

P - M2 11 (P - glycoprotein, P — gp ) 14 fitd {7,
3 PA50 il R AR5 AR, 2 P25
R SN EAE R B R i WL
JEA P — WEEE AT R 25 W N b e A 3
By 32 [ iy i, A 245 0 W s b, A= R R R
" 4R 4SO i R Z EAE S s, &5
i 245 P 7E SR 3 AR, 1 2 R i el
NZEW BT 22— P B G A — s 73U e 28
B G Y, CHMREY, L= 854 1 2
BT NN Bl 10 1) 245 4 ARG il RN 7 32 A AN [R) AR
FERIRZI , ANBEREPLAE SR K BRSO B i A AR
58 T =L HA A 3 NS B A Rgl \Rbl
=LEH R, KHHEEGURE P -gp KWz
FRPEIE AT S I P — gp JIEWAMIE, Lin R'7 2
oL, =LA BT Al T CYPIA2 EH MR
Ik, A T A S B R A0 B, Be g B B i S
CYP1A2 ) mRNA FIKFIBE5R CYP1A2 AYIGE™
ANZ AT Re \Re Rf Fll Rgl A LA%ES CYPIAT mRNA
SEMAKTFMFRE ) AR H & B, NS R
TS RRHEEE 7 d, 7 1MH 25  h MDR1 fy
mRNA Fik i Fl P - i A Rk &L X AT B2 i
WA CH 2ish2: 380 ¢, 38, B e %7
i T DA A R AR 8 R Ay R B L[] R
CYP1A2 il CYP2C11 Y mRNA E ik K F (P <
0. 05) FIAH N Y 2 11 26 1K 7K - B A, mT B s Al 1
A C AR BRI AR EAE 5 1 245 8 2F S 8
MRT,_, F T, YEhnng E 25 A,

RIFRR JKHEEAL B N SEW B 2

LARAE B9 32 22 o1, & LR X CYP450 il 1% 4 A1
P-gp WGTER AR B A MIE " KB EZ
R BAF )W i AF 2% CYP450 i e P — gp 16
PESZ A WA HRGE . LARAE N & R AL FRER AL,
A S e R A RO IR AR 28 T
), AR IR OBUEE 3% IR R A, AR
ALY, FE BRI PR L Bl & R 2 % S5 P 2
YIBYT & S RGPS | S B IR ROCR . A
TG T )1 2 6 S8 2 5% G50 2 2% 3 A 2 il A
G, % RS2 BT 2 B Ll AR AR 7 3 A ft e 5
N ELA B S

25 LR 1 S AT 23 S HE E — R R
J& A K UM PR AR I A RN A A — =2 RS2, b
T HRJE T TE I FUA A ) W SRR B e 2 T AR
PEoRIm IR W G A RS R E T (EE B i IR
WA 245y [R) I 1T 0 245 %002 485 R R itk — 22 I LA
BAIE, AR JE %5 24 102 0 AR W BE 5 )1 22 W i 4
AW T REUFEF CYP1A2 Al CYP2CI1 Ay A
IR ZS B P — gp MYFRIRA I, ABIESE N N SL T
S I RIS T B )1 7 T b 25 6 1 AR AE ) i —
TR BRI T SRR 5T B

SE Lk
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