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Vd #(25.17 +6.81) Lokg™' . & AL LA F kL BWR IUEE EHET,EH T WZIX20
Rk R E . WZX20 £ K RAWW - dh B EMF A MBS A A — R R —FEHA, WZX20 B % 3
FHEBRAERGHITINAREE T L,

[REiIR] FERATED G ¥, WA E; REA

[HE4%EE] RILT [XHkiRERM] A [XE4HS] 1003 -3734(2021)18 - 1703 -06

Pharmacokinetic investigation of berberine dernivative WZX20 in rats
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[ Abstract] Objective: To study the pharmacokinetics of berberine dernivative WZX20 in rats. Methods:
SD rats were intragastrically (ig) or intravenously (iv) given WZX20,and plasma were collected after injection.
WZX20 components in plasma were determined by LC-MS. Pharmacokinetic parameters were determined from the

plasma concentration-time data with DAS software package. Results: The pharmacokinetic parameters after gastric
0.,(596.46 £22.22) ng-h-mL""; AUC, , (607.59 £23.51) ng-h-mL"'; ¢,,
(1.76 £0.15) h; CL (32.96 +1.3) L-h-kg™'; Vd (83.62 +7.54) L-kg™'; €, (172.98 +13.51) ng-mL"";
T.(0.5) h; F=33.19%. The intravenous pharmacokinetics parameters were as follows; AUC,  (177.61 +
30.52) ng-h-mL~"; AUC, ., (183.08 +30.90) ng-h-mL""; ¢,,(1.74 £0.17) h; CL (11.23 £2.18) L-h-kg ';

lavage were as follows; AUC

0— o0

Vd (25.17 £6.81) L-kg'. Conclusion; The established LC-Ms method is accurate, sensitive and rapid, and
can be used for the blood concentration determination of WZX20. The pharmacokinetic parameters of WZX20
provide a good foundation for the study on the druggability of WZX20.
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B 2R S W BRI A e, AR Ol /N BEB ( ber-
berine Ber) , Jg # 4R 45 . FEGAET BN
BEOUNBERL ZESHR OB BER RERSEEY
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PRI 0[] B EL A TR T R OB PR S s Il i L 4 T RN
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AAEREAR B AR S 2 B T

25 AR Bl 2 Bk 58 8T 20 R A 5T RO R 2L
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PR 2R R . A G R R W, 2 5
SRR A 10% /538 24 6 1k 9 T i AT 3, i
K29 40% (2590 i T JC Ak NG P 55 2 3 2 S 50
PRART BV IR o BT LAAE 25 Wit BORh 2 91 & 00k
HEAT 259 AR 55 P DA PR 1 AR AR 2 4 U TR
725, R A 8 245 1 1) Y TR 3, 88 8 Ak B 24 1 A
R, ABEA AR I o S A L R BT Y R
HEZATEY WZX20 HARAF R BEAEE M (WE 1) .
TEAR A1 B S2 3 Fh , WZX20 X AT 98 HepG2 48 Jfl
AT 2 I R P O T P T R ORI
T, AL E LAY WZX20 #E47 K BAR N 2530
2 KA R BERIE 5%,y IR N B 1 9 2 3502 3F
PEE SR . B R AL B S NAR N 25 Bl 2
FEOARHIRIE " " A S i B 5 i R AT R
Yy WZX20 194y R B 5 SCk T8 1 3 i R A
I B BEAT LA, DA 24 3 2% £ B VT AN B R AT A
WZX20 ({251

B 1 HER(A) I WZX20(B) {225 5K

LRI, B 25 25 8 70 Fr 50K 5 HE Al =2 BB SR A
454 TG HORTE 2R T 2 23 B X R T B AR K
T F G A 7 T R o R €0 - IR
AR TFHRARE . L® REFEL A, RSP Z
B T 252205, © N 254 2 40 o M Je 25 8
e S NI 7 T = AR N o 7
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o #

1 #y

BUE R WZX20 (53 M BE R R 27 25 P 1k 2
T LI A, R IR MR UE 45 # , HPLC 46 i K
T 98% ) s BARER (W F b [ 2 b 2 0 K 9% B
L5 181105-201303, 4 JF =98% )
2 UEE5iH

T WA B 3% ( Waters ACQUITY UPLC H-
Class) , & 23 B R ( Waters G2-XSQTOF) , it in iR &
(VLR R fgt ey LA R ), XH — B ) AR
WA (T3 M KA A A R A |, A5 IN300 —
2), = B O HL (Gene Company Limited, I 5 X1),
PG e Ay (B LR B A AR A R A ] RS
KH — 600K ) , B+ K- (b 25 W AL 25 A7 BR A A, Al
= FA505N)

R (£ Fisher, Fiik 4l ) , L £ B (Merck
WA AT, g al) , 288K (JE E ) ; Al
R TR
3 ;Y

SD B 12 H, i &2, (A 82 190 ~ 220 g,
W B R FE Y EOR A BRA AL A A& IES : SCXK
(¥61)2012-0011,
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WZX20 I 4 WA B il (10 wg-mL ") <K 25 BB
WZX20 JER250.002 5 g, & 250 mL &5 =4, I H
B RITER B T 4 CORFRIRAATF . iR &R
R WA B (10 g mL") R 2 FR BUES AR 3%
0.002 5 g, ¥ 250 mL 755 i, I B35 il O 0 %5
BT 4 CUKFRRAR R o
2 MmEHBHLE

B 100 wL ifin 324 5, A 8 100 pL (R =
2 wg-mL ") (HCI 50 pL(0.5 mol-L™") #l 2 Z, ik
800 wL,im BEIE S 10 min, #75 1 min, & .0 10 min
(13000 r-min~") ., WH L2 ,37 CRAAKT,
B A 100 WL H B fi%, 250 10 min (13 000
remin "’ ), B AR
3 RNEGEEEMIKIEEEENG

WA A5 3% A Waters BEH C i 4 (50 mm x
2. 1mm,1.7 um) ,#3# 0. 35 mL-min ~", #: :40 C |
PERESE .4 Co W BhM:.0.1% W R K (A)-2 i
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ai RE T DA B4 2 05 R IR AT LR, AR B A%
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A28 LS s B2 28 FLIILE + WZX20 + AR ;€. WZX20 M3 FE 5y + N b
3 I K WZX20 BE 5 A @ E

4 FRAEMZHH &

B WZX20 It 4% i Fis B A 1,5,20,40, 80,200,
400 ng-mL ™" Ay RIARMER . B2 (LM 100 wL, &
F2mL Ep & KW A ik bR 100 pL, #%
“2V IR Jy kAL B HERRI E D SR s R . LU

el (C) TR AL AR \WZX20 5 ARG TR AR L (y) B
AR, FIAS IR /> 3 1 R AT 4 M 1T U3, A A R 40
1/C, zlbrieth 2 AR uEM 2 5 #22 y =0. 012 6C -
0.0321 (r*=0.999 6) ., 4iH %W, WZX20 #& il 5t
TRV BE PR R 1 ~400 ng-mL ™" DL 3 £ {5
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Feom A FRR, i FBR M 0.3 ng-mL ™", 10 f5 {5
e Ly s R, E R FBR M 1 ng-mL ™",
5 ER¥MNSIREEYEERE

Bzs | 100 pL, B FELOE N 27 IR
TR, HAWR T E, ol sk E R 5,80,
400 ng-mL ™" (fi . 5 ) i WZX20 5 100 pL

BT S 4y, THIE WZX20 55 P4 AR i i
FRIAE (1) 5 [RIRE M B 1) WZX20 A o R 3% 2E R
AR W T AL C D) B9 P AE, 5 48 RE AN o A Ifi 3K
AR (P B WZX20 FRifE 100 wL 3% 17 50 F
JPEAL B TH AR i WZX20 55 A AR 0 T AR L
ECID) U/ T x 100% 353 g B IR WL 1,

FT 1 WZX20 (1 1 B [m] g 8 35 5T 2% L n=5
Koz i) 497 & P LB QC Rl e B /ng - mL ™! W AR/ % RSD/% H N/ % RSD/%
WZX20 5 84.86 +5.46 6.43 90.8 £5.28 5.8
40 90.87 £4.39 4.83 91.7 £4.15 4.53
400 81.13 £5.28 6.51 98.1 4.2 4.28

6 EWMEMBEEER

WZX20 B ot ¥ % B (QC) AY I B i, 455
By 3517 TR 7 ik AL B BEAR I GE LR RERE 3 d,
5% H NN LA H RS . 25 R R WZX20

B Y fR B S B 92.61% ~ 112.3% , H A H [a]KS %5
JE RSD( % ) BI/NT10. 0% , K= 1% 07 e 7] 56 |
IR SRR 2,

F2  WZX20 WHERGEE . H MR H AR % n=5

WY (% bR QC RS E ngemL ' &+ s/ngeml ! WE B 1 /% H 85 RSD/%  H RS %)% RSD/%
WZX20 5 4.86 £0.23 112.3 £10.24 9.12 1.81
40 48.87 £9.79 101.24 £2.19 2.4 0.4
400 395.13 £31.68 92.61 £9.08 9.81 2.15

7 EmRREMEE
17 IR J5 35 Ak BEBC ] WZX20 J i ik
IS P R BB (QC) KEdy , B — WP AT 5 0, 4%

WeE TR FEZSETRE6h4 CTFAMI2h, &
B3 KA A IERERS AL E 6 h 5 Ba e T
oL LK 3,

x3 WZIX20 pifa e n=>5

Keild % T QC AER WS /ngemL "' EREZE6 h RSD/% L6 h RSD/% W 12 h RSD/% [ E ifil 3 ¥k RSD/%
WZX20 5 6.87 6.94 7.43 9.31
40 3.72 3.43 6.12 6.55
400 3.35 8.62 4.45 7.67

8 HHEMR

8.1 WIZIX20 EBRRREBHREIHBMH &
WZX20 W 7 5 W0 i #5 (5 mg-mL™") ¢ K % Bk
WZX20 30 mg & F 6 mL 0. 9% NaCl A= 345 K |, 7§
F o WZX20 %Ik 55 A0 0 4 (1 mg-mL™") O %
FREL WZX20 8 mg % T 8 mL 0.9% NaCl 4 Fi £k 7k
UG

8.2 LIEFTE  BUKR 12 HEBEHLA A 4L e
FRIKE S AL, B4 6 L, MEREAS > M4BT 200 ~230 g,
LHFIAEE 12 h, IEW KK, KRFRE)S, % 20 mg-
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kg ' HEH LAY WZX20 %W, J5 430 T 0.15,0.25,
0.5,1,1.5,2,4,6,8,10,12 h W Hif 0.3 mL, & T
JFZ AL 1.5 mL 8.0 % W, 78 3 500 1+ min "' B 0
10 min, 4217 3T J5 ik b 381, 3F A 00 0 il 24 9k B
i ik i 4 0 i 2 mg-kg T A 2R, 430 T 0. 05,0, 25,
0.5,1,1.5,2,4,6,8,10,12 h 2 Bt il 0.3 mL, & T
FZEA 1L.5mL BLOS D, 4 3500 r-min ™' 5.0
10 min, #%“27 Wi T J7 i kb B, 25 4 DU 1 24 v B
K H DAS 2.0 2 gl 5 Bk A7 U5, 1158 WZX20
TE R B P 1) 245 3 2 2 80 R L s ok A= g R T BE
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B: WZX203# 5 i 25-mt il 2

4 WZX20 i ik 75 5 B 9 2 -0 it £

R4 2FEGEBET WZX20 (25 5% 550
,n

xX*s,n=6
g ES R v (2 mg-kg™") ig (20 mg-kg™')
AUC,_, /ng- hemL ™! 177.61 +£30.52 596.46 £22.22
AUC,_,, /ng- h-mL™' 183.08 +30.90 607.59 +23.51
t,,,/h 1.74 £0.17 1.76 0. 15
Cl/L-h ™' -kg™! 11.23 £2.18 32.96 +1.3
Vd/L-kg ™! 25.17 +6.81 83.62 +7.54
Cpo/ng mlL ™! — 172.98 +13.51
T /b — 0.5
F/% — 33.19
i

1 HmaEFMeN G ENEL

B A RN E 22 0RO (B vk L (A
TR B HAT AR WZX20 e 4R A A I e BE A, LAAE
1o OB I AN B AR 6 5 1 R, SOAS S5 R
R AR O A e A R IB PH J k EAT A B R

I WZX20 ¥ fif M S50 7R L 3X 2 LG W A F B A
T )V i W A -, T L T 1) A o VS VR I LA
R 0 o A B I SRR B T 4R 400 L 20 ib
B SIS A5 RO R BAR 3 TR NG e i 22
MISRAG, Zad Z2 W SEI 5, 88 LA ISR AR & o
A 50 wL 0.5 mol-L.~" HC1 800 pl Z & . Jig 5k kb 31
Rt HCI b3 S 36 A= W) A il 5, BE U8 20 £ 31 4]
MR I, HOXTRE i B A TE W s e, 45 OR OR
I A% BT 52 00 55 /0N i BB I S 38 5 v
2 UPLC-MS #ill WZX20 {£ &

FJH UPLC-MS il 5F WZX20 [fil 25 v i , B A %%
e 11 RBRE B B ) M A TR R I B ]
ARG J5 1 T v RO MR A, PT T
WE R A WZX20 25 8- 0F 5% .
3 WZX20 MR

A VR 20 i S T 5T B KA AR R T
P, ORI B 2 WZX20 % A9 HepG2 4
JIEL 5 7 R S T T O LR S

R5 AN EEEEE M WZX20 X A9 HepG2 40 A 45 25 B I #E 15 M 2085

[ax?] A i /mol - L~ R it XoF 200 L3 3 ) 4 i 3R % GC/% it AR S 7 2 R AR R %
WZX20 1x10°* 0 35.10 £7.23 13.60 +4.54
HIER 1x10°° 0 37.44 £8.21 16.75 +6.02
1x10°°¢ 0 37.37 £9.15 16.70 £7.28
1x10°* 20.08 +2.76 — —
1x107° 0 34.97 £5.88 13.36 £2.72
1x10°°¢ 0 28.80 £6.57 5.16 £3.16
ZHOBUNR 1x10°° 0 35.46 +7.56 12.71 +4.28
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