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i E R ZiRRbaRPHSFdmdRENT Sk, PR TRRigM i 2B E0hsh ZoR., ik RRRMBE
E- R E B A (LC-MS/MS) ik . &4 4 Waters Cus; 3048 A T (A)-2 mmol/L T8 4475 7% (4-0.05% F & ) (B) (0~9 min: 15%
A—50% A;9~11 min:50% A—90% A;11~17 min:90% A;17~19 min:90% A—15% A;19~20 min: 15% A) ; #i& 4 0.6 ml/
min; AR 4 35 °C; 3% 4 20 pl; % & F 554 4 25 3% m/z 525.2—>m/z 449.0, 3% 33 m/z 552.3—m/z 355.3. 7 A HE SD K K ig
WA EmE R 1 g( A% )/keg/E 0.256.0.5.0.75.1.1.5.2.3.4.6.8.10,12.24 h Bk Py LIz 0.5 ml ) o€ e 25 3, 5K I DAS 2.1.1 25
DB HE AL, BR G HF IR T S E 2 814 5.0~2 500.0 pg/L(r=0.997 9) .2.0~2 OOOOug/L
(r=0.998 2) ; ¥ F F X I RSD 39 1 T 5.5% (n=5) ; F =B F 531 4 96.0% ~104.0% .92.0% ~107.0% , $2 B =K F 551 A
71.4% ~83.5% .81.5% ~92.3% ; #8. & M X I eg RSD 3 s T 5.0% (n=3), HHF EMF AKX KARN G 1,5 3 4 (2.206 +
0.631).(1.355+0.317) h, o 2 %1 A1 (1 504.069 + 620.885) . (79.043 + 15.568) pg/L, tw 2~ %1 A (1.000 + 0.250) . (1.214 £ 0.267) h,
AUC 00023 71 (4 897.645 + 2 207.577) . (263.475 £ 54.795) pg-h/L,CL % %] #4 (5.025 + 2.773) . (76.253 + 13.986) L/(h-kg) ., %
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Study on Pharmacokinetics of Paeoniflorin and Phillyrin from Qianliean Granules in Rats in vivo

TIAN Xi', LIANG Zhenjiang’, GUO Anran’, YANG Xiuling'(1.Dept. of Pharmacy, the Second Hospital of Hebei
Medical University, Shijiazhuang 050000, China; 2.Dept. of Pharmaceutic Preparation, the Second Hospital of
Hebei Medical University, Shijiazhuang 050000, China)

ABSTRACT OBJECTIVE: To establish a method for determining the plasma concentration of paeoniflorin and phillyrin and phar-
macokinetic study before and after intragastric administration of Qianliean granules. METHODS: LC-MS/MS method was adopted.
The column was Waters C;s with mobile phase consisted of acetonitrile (A)-2 mmol/L ammonium acetate (containing 0.05% formic
acid)(B) (0-9 min:15% A—50% A;9-11 min:50% A—90% A;11-17 min:90% A;17-19 min:90% A—15% A;19-20 min:15%
A), at the flow rate of 0.6 ml/min; column temperature was 35 °C and the volume was 20 pl; quantitative ions were paeoniflorin
m/z 525.2 — m/z 449.0, phillyrin m/z 552.3 — m/z 355.3. 7 SD male rats were docked to collect blood 0.5 ml from angular vein
0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 24 h after administration Qianlican granule solution 1 g (medicinal materials)/kg
to determine the blood concentration of drugs. DAS 2.1.1 software was employed to calculate pharmacokinetic parameters. RE-
SULTS: The linear range of paeoniflorin and phillyri were 5.0-2 500.0 pg/L (»=0.997 9) and 2.0-2 000.0 pg/L (r=0.998 2), re-
spectively; RSD of precision test was less than 5.5% (n=5); the method recovery were 96.0%-104.0% and 92.0%-107.0% , the
extration recovery were 71.4%-83.5% and 81.5%-92.3% and RSD of stability test was less than 5.0% (n=3). The pharmacokinet-
ic parameters of paconiflorin and phillyrin were as follows as #, of (2.206 + 0.631) and (1.355 + 0.317) h; cp of (1 504.069 +
620.885) and (79.043 + 15.568) pg/L; tms of (1.000 + 0.250) and (1.214 + 0.267) h; AUCs,, of (4 897.645 + 2 207.577) and
(263.475 £54.795) ng-h/L; CL of (5.025+2.773) and (76.253 £13.986) L/(h-kg). CONCLUSIONS: The method is highly sensi-
tive, exclusive, simple, accurate and reliable, and can be applied to study the pharmacokinetic characteristics of paeoniflorin and
phillyrin in rats in vivo.
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um) ; AN : 205 (A)-2 mmol/L Z R B 1 W (£ 0.05% W iR )
(B)(0~9 min:15% A—50% A;9~11 min:50% A—90% A;
11~17 min: 90% A; 17~19 min: 90% A—15% A; 19~20
min:15% A) ;i : 0.6 ml/min; HE3R - 35 °C ; PERER 20 pl,
2.1.2 FUBAME BT ESL B AR F B T
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e 500 mg/L IR A&, T4 CAM T, K
W BCIRAS T A VTS e, P P T AR A 2 I R 3 433l oy
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BURE A I 200 wl T 1.5 ml .04, INAZJ5 600 ul, i
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A2 H IADKS % B RSD<<4.9% , % J 1 H a1k %5 ) RSD<
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2.7 BRI
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Fx1 BEEARER(xts)
Tab 1 Results of precision test(¥ £ s)
. H R (n=5) H S (n=3)
wo e pe /L S, pe/L RSD,% SCfE, mg/L RSD,%
SER: 5 4.98+0.13 2.6 494+0.064 13
250 24600+8.68 35 2480041212 49
2500 2500.00£67.97 27  2470.00+6429 2.6
1.9940.11 55 199+0.035 1.8
100 99.70+250 2.5 99.70+2.75 23
1 000 9550.00+11.63 12  9730.00+19.60 2.0
JEE S HE S AT 2 R e T AR EL AR B B Dl
B MK TP AT 34 T A 0 T AR AR T I R 5 Rk
253 B 3155 5 ik MR g5 R AT 2 e 4
Sof SR 43 5310 K 74.1 % ~81.3% .85.0% ~90.3% (RSD 43 31|
2.1%~2.6% ,2.8% ~3.3% ,n=>5) ; Jy = [EIS S35 Ky 98.29% ~
99.9% .95.5% ~99.6% (RSD 43 %Il 4 2.6% ~3.5% .1.2% ~
5.7% ,n=5), MIRAIRAIRLE K2,
T2 MERRBER(X+s5,n=5,%)
Tab 2 Results of recovery test(¥*s,n=5,%)

H 357 N, 327

W BRI, p/l — Tf&liltlﬁz% : Z(fliltl@
WA RSD WA RSD
SESRS 5 741£19 2.6 99.7+2.6 26
250 797419 23 98.2+3.5 35
2500 813+17 21 99.9+2.7 27
bETUNER 2 850428 33 99.6+5.7 57
100 88.9+25 28 99.7+2.5 25
1000 903+32 36 955+12 12
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Ias (L3 180 ul, #6267 00 Ry i il &A% R i 3 FhAS
(7] J0 0 Y 3 ) QC KR i, 492,37 T T $AE Jy pe Ab BRE Y 4%
“2.17T0 N LC-MS/MS AR i sk il &l . 5% QC
Sl A IR S VA TR AE ZE IR 12 h 7E — 40 °C 2 & YRl 3 Ik LA
Je—40 CHA N RN 5 d BFaErE, B R W 173
By SR, A0 PG A9 I RE o S IR 12 h J5 AT 25
Kot FBAT L 25 BE 1 RSD B/NF 4.9% (n=3) , £ 34NVl
S B G M 259 B RSD B/ T 4.3% (n=3) , —40 CI#175 d
M 25 EE I RSDHI/NTF5.0% (n=3) .
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3307 A0 TG H AR A, 55 32.37 W R VR DTHEZS (A I 4L
AT IACRE X BRSPS R ] B T SRIGETRI R A0 A
Ax100% B R BE R RUN ME(% ) o 45 AT 251 K ode ST 13
FEMAR P L 3 TR Uk LC-MS/MS L 5 S0 43 B
99.3% .99.6% .99.4%F199.4% .99.2% .101.0% (n=5)
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SD R 7 H, 4525101 12 WS AERIK, 430l ig 4% 2.2.27 30
N A B A 2 R 25 1 g (A2 ) /kg (8 ml/kg) . T4
2455 0.25.0.5.0.75.1.1.5.2.3.4.6.8.10,12.24 h i P4 itk B if.
290.5 ml, B F TR ANPUEEN .08, 8.0 (6 525xg) 5 min,
B b2 . 2.3 W0 Jy ik A B S, PR 2.1 R LC-
MS/MS 253257 FINE , e s s o 1 TR0 Oy AR 45
TETARRNS 7 149 0 25 ¥R B, 556 J5 FH DAS 2.1.1 25 3l 3 k43 b 1y
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Fig 2 Mean blood concentration-time curves of peoniflorin

and phillyrin in rats(n="7)
®3 KERARMIIZMHZGREDHENEDENANZF
SH(x+s,n=7)
Tab 3 Pharmacokinetic parameters of peoniflorin and
phillyrin in rats after oral administration of Qianli-
ean solution(xts,n=7)

B AT T
tin,h 2.206+0.631 1.355+0.317
[ 1.000 £0.250 1.214£0.267
AUC-244, b g+h/L 4897.645+2207.577 263.475 £ 54.795
AUC -, pg-h/L 4909.699 +2 219.680 270.399 +51.943
CL,L/(h-kg) 5.025+2.773 76.253 £13.986
V,L/kg 14.342 £4.633 151.000 £ 54.935
Cos b g/L 1 504.069 + 620.885 79.043 £15.568
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R AR =5 65 982 Hep G2 40 g8 T 19175 S48 A S =L
KEL(EHTHECEREEF, AE §H  473000)

hE 5 RS  RI65 XHEFRER A XEHE  1001-0408(2016)10-1366-04
DOI  10.6039/j.issn.1001-0408.2016.10.21

W E B SR ERF R AT HepG2 40 I A 093 FAE A A AUH . ok A 0( B4 x4 BB 41) A 10.,30,100 pmol/L (4%
b EkE ) B F F R T HepG2 40 1,48 h, % A MTT sk A 48 Ji% 7 5 582 % & V (Annexin V )-46 &7z (P1) R X R 3 %
o) 2m B8 T U ; Western blot 3344 2@ A6, ¥ 4% B F-xB p65 (NF-xB p65) e 4% B F-xB 474 B F a.(IxkBo) 5 8 44K T, YA & Bax |
Bel-2 . A # & & C-myck & &k, &R 5 EFSRBUALE, BHFFHIK P SR ELMIEE S NFB p65  IxkBosk i K-,
Bel-2. 4 4% % C-myc & & £ A ¥ A&, 20 0 = % Bax & @ & ik 373 (P<0.05 % P<0.01), AL 2R ER B, %t BEF
*F AE AR HepG2 I 95 28 B 64 7& 7 5Fi% S 2 8 o, AU T4k 5 L8 Bax & ik , FTiA Bel-2, £ 4% .C-myc & i& & 47 %] NF-xB/IxBa
155 BIBHER %

KR BT F 5 HepG2 28 i ; A = ; HLifl

Induction Effect and Mechanism of Entecavir on the Apoptosis of Hepatocellular Carcinoma HepG2 Cells
ZHANG Yushan(Dept. of Infectious Diseases, Nanyang Central Hospital, Henan Nanyang 473000, China)

ABSTRACT OBIJECTIVE: To study induction effect of entecavir on the apoptosis of hepatocellular carcinoma HepG2 cells and
its mechanism. METHODS: After treated with 0 (normal control), 10, 30 and 100 umol/L (low, medium and high concentration
groups) entecavir for 48 h, MTT method was adopted to detect HepG2 cell viability. Annexin V -PI flow double staining was used
to detect cell apoptosis. Western blot was used to determine the phosphorylation of nuclear factor kappa B p65 (NF-«kB p65) and nu-
clear factor kappa B inhibitor oo (IkBa), and the protein expression of Bax, Bcl-2, Survivin and C-myc. RESULTS: Compared
with normal control group, the cell viability, the phosphorylation of NF-kB p65 and IkBa, and the protein expression of Survivin,
C-myc and Bcl-2 of entecavir low, medium and high concentration groups all decreased; the apoptotic rate, the protein expression
of Bax increased (P<<0.05 or P<<0.01), in concentration-dependent manner. CONCLUSIONS: Entecavir can decrease viability of
HepG2 cells and induce cell apoptosis, which is related to up-regulation expression of Bax, down-regulation expression of Sur-
vivin, C-myc and Bcl-2, and blocking the activation of NF-kB/IxBa signaling pathway.

KEYWORDS Entecavir; Hepatocellular carcinoma HepG2 cells; Apoptosis; Mechanism
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