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Pharmacokinetics of ZhiBing In-Situ Gel in Rabbits

DONG Fu-rong', ZHU Hong-xia®, LIU Li®, CHEN Zhi-liang®, LIU Qiang""
(1. Department of Pharmacy, Nanfang Hospital Affiliated to Southern Medical University, Guangzhou
510288, China; 2. College of Chinese Medicine, Southern Medical University, Guangzhou 510515, China)

[ Abstract | Objective: To investigate absorption, distribution and elimination process of ZB-ISG in
rabbits. Method: Study on pharmacokinetics of ZB-ISG and oral Zhibing solution ( reference preparation) by
double preparation and double-period method in New Zealand white rabbits, in vivo bioavailability of ZB-ISG was
evaluated by determining the content of imperatorin in serum. Result; AUC of Zhibing solution and ZB-ISG were
(610.89 +36.09), (1 150.77 +64.6 1) wg+h L', respectively, it showed that absorption degree of ZB-ISG
in rabbits was higher than Zhibing solution. C, . of Zhibing solution and ZB-ISG were (62.7 £7.71), (110.7 +

of Zhibing solution and ZB-ISG were (3.35 £0.36), (0.82 +£0.22) h,

respectively, these showed that absorption amount and rate of imperatorin after nasal administration of ZB-ISG were

10.76) pg-L~", respectively, 1,
higher than oral Zhibing solution. Conclusion; Comparing with oral Zhibing solution, ZB-ISG could greatly
enhance bioavailability of imperatorin in rabbits.
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FE TR sh 258 A IR A 20w 7 BE R
R 2 v 24 S 8 BT 38 R D S R B S I B AR )
H 1= Angelica dahurica (Fisch. Ex Hoffm. ) Benth. et
Hook. f. iy T #E M. KA (J7 R 5L G A IR
Al) VK2R (ZB-1SG, 5255 % A il 41t 5 071103 ) ,
TEVKIEALEE S (9256 % A H, it 5 071105 ) , KK ]
ZO0T B (b 2 AR R R E BT, b5 110826-
200409 ) , H sy €435 4, AR 35 Sy o3 i 4

APT4000 Qtrap % LC/MS/MS Bt FAY ( & [ i
ARG AT, TMP-1 B 5 K P (7 [ Sartorius
SN AL IE B (0. 45 pwm, IS S0 A R A
F) ) B TS5 R (M T E I RS AT R A
Al) WH-1 B B i i 5 A (BT 97 05 20 A A3 2%
J7) ,H1650-W ’WATHZEI—JI_F’% O HL CIAS B AL
AR AT, Has A O e 32 Bk S A7
FRZ2w]) , Agilent 1200 /%ﬁﬂi%&i{ﬁl*ﬁ@%ﬂ(%@
THEEFHARAT) .

BvE LR A, 12 L MEMER S (R (2.01 +
0.25) kg, WML+ F 2 4, 2h ¥ & & WE 5 &
2002A041, g 5 BERE K22 S 56 3 b S 4
2 AEEER
2.1 BRATHA R &5 E

2.1.1 3% & ZORBAX XDB-C, 4% #: (2. 1
mm X 50 mm,3.5 pm, ZHHLNH), (}ILKJJ*HEFI@?'
0.1% ZBR¥EW (70:30) , i #k 0.3 mL-min ™", H: iR
il o

2.1.2  JEiEL& M HWEZE (ESI) B F i, Curtain
Gas 20.0,GS1 30,GS2 40, 4 By S LK i 7 000
mL-min ™", A0SR (NEB)6 Lemin ™', A W

H(CUR)20.0 L-min ', RS ¥i# (CAD)8 L-
min ", B TP AL (1S)5 000 V., 55 F Y B (TEM)
350 °C, £#E M JE (DP)70.0 V, B £ JE (FP)
400 V, A0 HL JE(EP)5.0 V, i f#fEf (CE)22 V,
Bl 4 4 L (CXP) 10V, B g A il |, >R ] 22
BRI (MRM) 1 i 8 =, T &= 40 B i B/ 1
BT m/z 271, 1 ~203. 1, =48] 200. 0 ms,

2.1.3  XFHRIE M 0YIASOR E R RCRR I 2R R
HE Gt o PR RIS A o 0. 210 g+ LT VAR, AR S kit
PRI 350, BT 4 C KA N ORAE . I R AR 75
B2 37 2h A A B 0. 528.,2.11,10. 55,21, 1,52. 75,
84.4,263.8,527.5,844.0,1 055,2 110,2 638 pg-
L' 250 5 v B Al X R VA

2.1.4  Z P MHEFE S E S SR H S bk B

1 mL, 338 24E L& 1 4,3 000 r+min ' B0 10 min,
BERZEIMmE, F -20 CF A& B 200
wL, i 2 ik 400 wL, iR GEIR 2] 1 min, L 9 000 r-
min "' B0 10 min, B HUHTE 75 — 85048 b, dksk
A CBEREIC, E 5 3 I, &I A HLAH, (37 £1) C
KN, IR T 5 YR sh A8 100 WL %,
WHEZET 1 min, B0 10 min (4439 000 r-min "),
ICEIE W 20 WL JEREISE o

2.1.5 JriELIEvEE S BUUCHT 2R 0 R T
(84.4 pg-L7")20 pL JERE, §0 % B B A] ; B 25
FIIALTE , ¥ A2 W0 B Ak 307 3 T i #R A d of i
P, 7E 55 BRI 2R AR (] Ok B A 1) 4 O 1 0 0 1 B, 3R
BN IRPE D) A TR D . WK 1,

0.5 1 1.5 2 25 3 35
t/min
AL ELE 5B 25 H I + X B
C. WEVKZGW LG 25 )5 MV 5 D. Akt 1. BRATEH R
B1 EKEMLER LC/MS

2.1.6  HpRufEMZA S A HE H IV 200 wl,
KT 5H 2 0T HR 5 3R 5106 BRI W 100 W, JC i AR A
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M E N 1.0,5.0,25.0,50.0,100.0,250. 0
e L7 RE &, 45 20 W RE B Ab BROR R R B AR
AVEAR A5 AN, DAV TH R R P\ AR A, BRI #H 28 J5 it vk
JE R AR AR AR AR EMT & B YV =1 325 1X +10 411
(R*=0.999 7) , &5 1.0 ~250.0 pg-L~',
2.1.7 FERAIRR e s R E B HmnE
IR HIT 51 28 % R 2R 200 X R 0 YA, T D B A e
43514 0.216,0. 108 ,0. 054 wg- L~ (RE & A
B il A PRIUCR AR A LUFE M L S/N =3 3, Kl
B 0.054 pg- L' LIfEME L S/N =10 3, & f R
0.216 pg-L°",
2.1.8 IEAESY H N L H EDRS % B, 5 ik IR
HEE WS LT A BR T 2% A, A
e Jy 4.56,93.7,213.0 weg- L7 A L 3
A3 BV BE I LI TR RE S (o =5)  H AR W RE ol ik
FRIF#RAE, LY H O b v il e T B 5 R AR O
WRE, T 1 d N, 1T H RS %5 B2, RSD 43 51 R
3.92% ,5.02% ,6.79% ; [A %M & 3 d, 115 H 6] K
R RSD /KK 6.03% ,3.88% ,7. 14% ; 4 52
H-5 0 A AR FE, 7506 b e o £ R B2 19 - 34 [l i
Lk 95.17% ,101.56% ,101.69% , RSD 43 5]
4 3.92% ,5.02% ,6.79% .
2.1.9  IMiEFEMRREPEE S B I i A RK
FHA 2R 0T BE U R, A BT B Mk B O 2. 13,213
e LA L 2 A A R B0 I R P AR L
W% HAE -20 CIAF6 d, =il FaltE 2 h ivfa e
P R R EE A N, IR TS ,4 CHtE 6 d ERE
PE o 25 A BT A U R A A 0 1B 43 ) R (2. 18
0.22),(2.05+0.12),(2.07 £0.11) pg-L™",RSD
KR 10.09% ,5.85% ,5.31% ; &5 i & Wk B FE 5
(I R B 4% Bk (215.17 = 11.56), (208.33 =
15.04), (209.67 + 14.27) ug-L™", RSD {K & N
5.46% ,7.22% ,6.81% (n=3),
2.2 ZiREhJr2Etae SR SR S0 M i ) 58 S g
Wit ISR P 22 K E R id N PR IR 3 ~5 d,
ZIAH KRB A ERZ Y HREEAZ
Ji4h BRAEEK, RS2 H, BH3 X, —
MM REG TS il F 05 vk 25, 7 & 2 0.2 mL/
HOMYTHIERSH 0.2 o), 5 —HAEREST
B0 ZB-1SG, ) &4 0. 2 mL/ H (A 24 T FH 1E J5
25k 0.2 g, WML ) o 25 25 )5 MY B0 B R R
0.25,0.5,1,2,4,6,8,10,12,16,20 h, ¢ B U5 # ik
I 1 mL,3 000 r-min~ ' &0 10 min, 4 5 IML75,
=20 CORAFHEMIL 1525 7 d J5 2 B sh ¥ ) 58 X
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2.2.1 IR AR SN DA BRIV AR S 200w,
T HE B ) 2 Bk 400 pL, % 2.1.4 TR 7 ik
e

2.2.2 AL ER SR 3p97 240N R Y, S
LA 5 IS E MR DM iR L5 D, AIC 4%
Fe b, B Bl P S AR SR8 S L R 0 VK 2 T
AL ) ZB-1SG 1Y 45 2510 3h J1 2 280, *Hik 56
iRy AUC,C,,, Fil ¢, AT 550 (] L JE 9 1] A4 i
6] = [N 2 0 2250 M, Hoh AUC F €, e X B 4
AT iR BT . BHE R F SPSS 13. 0 GE ik i ik
gt B, 2ot ih 28 W 2, 25403 124 2 5
e

120
—— TEOKZA W

=, 100 = IEKIF BB

2 80

#% 60

2

2 40

=

20
%0 2 4 6 8 10 12 14 16 18 20
t/h
B2 3K AN IE ok R 4 R B A 25 B ph &%
x1 MFFRGHAENARDNZESH

S5 TE VK25 7ZB-1SG
Ke/h ™! 0.202 +0. 023 0.107 0. 012
Ka/h ™! 0.419 0. 022 3.551 £0.235
MRT/h 4.95+0.78 9.35£1.25
T\ )2k /b 1.65 +0.09 0.19 0. 05
T]/Z(I\e)/h 3.43 £0.38 6.46 +£0.53
T,0n/h 3.35 0. 36 0.82 +0.22
Cpun/pg-L7! 62.7 +7.71 110.7 +10. 76
AUC/pg-h-L"! 610. 89 +36. 09 1 150.77 +64. 61

H1 2% 1 Al 1, ZB-1SG 1 S ik Py iy W e # > T
VK2 ZB-1SG 25 53 Jis 24 245 KT 51 28 1 W Wit AR g
R Y > HRIEVKZG W, DL ATC by 4 Wi b o,
MIRKHET S RAE RN MR h =BG HR=
BEAY

TR Hsh Y R 45 245 ZB-1SG (1) AUC 5 [
IR 1= VK 25 W AUC, A8 B33 3L A 4 R
(n=6) B 5K M ZB-ISG X F 1K 25 W A9
FIJHREE(F) 2 (188.56 £8.35) % , KK & 1 BRHT
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HENEYFHE. (2] SR, 3KSCE, FRYL, % 5 M 259 % % R 5 -5
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R 56 T 5 88 i 1 i e 2217 e Fh gy (4) :459.

e A
il B ik 4 1 Y . H 25 & 2% AR, s
. AR ZB-ISC 11 S I 1 2 £ 3 J 2 k£ ok o
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ORI L BT LC-MS-MS {5 CHT 1 5% 119 £ BRI [J]. b 520 I A 4 2011 ,17(4) 119,
BIJr o VST AT 25 Eh J1 2 DI GE R0, ZB-ISG 2 (6] AL, b i, BREE , %5. 2 B I W 10 6 25 T 51 2
By 255, T 35 1o 2 26l R I SO L 5 A IR i (3], o 5 8 7 70 2% 2 ,2011,17(14) 1289,
B2 B R AL TR e BRI 3 (7] UL BT B, . A LI D
PR B E T R (7). rh S 8 7 ) 2 4k 3K, 201117

[ &3k fi?;jnx_ [, v S 56 7 ) 2% 2

L EAARS i LA L. — % . ) . = e
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BT KB BEAE Aol A R 5 e 25 S B 25 BLAFF A B A IR B o R B R T 9 45 O T 9 Bl A B o

(P E 2G5 ) I T, 128 50,2013 48 M 4001 30 o0, 448 24 W@l 720 oo, ER TS 11 -2272/R, B R T 5
1101 - 5302,

AT B2 4 T S5 U O 2% 4 e O 2, S ARRCE T BB R AR ) 3R OAS T & A B B A B St B 2 24 G5 Bl www. cjemm.
com. cn EJZ WWW. r”'@'_’_‘%fﬁﬂi com

6 2 B35 < Fri AR A5 ) 010 — 64045830 %4 602 ; AT HE 3% 010 — 64058556 ; % U5 5 4k 3% A% 4 48 : 010 — 64048925 ; ] 7 K2 4 4 .
010 - 64040392 ; fb, 22 2 4 48 :010 — 64040113 ; 25 B 45 45 : 010 — 84022522 ; 1Ifi PRAZ 4 8 : 010 — 64059766 5 Hi, T 24 7k i 1E & 17 K
| 44010 - 64030625,

- 147 -





