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[ Abstract ] Objective; To compare pharmacokinetics of active constituents from Zhizi Dahuang Tang in
normal and alcoholic liver injury ( ALI) rats. Method:; Rats were randomly divided into the normal group and the
ALI group with 6 rats in each group. Rats were orally given Zhizi Dahuang Tang at a dose of 8 g-kg ™' (crude drug
mass to body weight) , plasma samples were collected from the fosse orbital at different time point, UHPLC-MS/
MS was adopted for the simultaneous determination of two iridoid glycosides ( geniposide and genipin
gentiobioside) , two anthraquinones (rhein and emodin) and four flavonoid glycosides ( naringin, isonaringin,

hesperidin and neohesperidin) in rat plasma with paeoniflorin as internal standard. After liquid-liquid extraction
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with ethyl acetate-isopropanol (1:1), separation was achieved on a Shim-pack XR-ODS C; column with a mobile
phase consisting of water ( containing 0. 1% formic acid) and acetonitrile for gradient elution at a flow rate of 0. 4
mL - min~'. Mass spectrometric detection was performed on 4000 QTRAP mass spectrometry equipped with turbo ion
spray source in the negative ionization and multiple reaction monitoring ( MRM) mode. The method was applied to
compare the pharmacokinetic profiles of the analytes in normal and ALI rats after oral administration of Zhizi Dahuang
was observed for the eight analytes in the ALI group.
AUC,, and AUC, , of all

analytes significantly increased, but clearance (CL) obviously decreased; however, rhein exhibited opposite results

Tang. Result; Compared with the normal group, a longer T

max

In addition to rhein, t,,and MRT, extended in the ALI group; it was also found that C

max ¥

to the other seven analytes in all parameters excepted T

max *

Conclusion: There are remarkable differences in

pharmacokinetic properties of the analytes from Zhizi Dahuang Tang between the normal and ALI group.
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Table 1 Regression equations and linear ranges of active

ingredients from Zhizi Dahuang Tang in rat plasma
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Fig. 1 Mean plasma concentration-time curves for active ingredients in normal and alcoholic liver injury rats after oral administration of

Zhizi Dahuang Tang(x £s,n=6)
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Table 2 Main pharmacokinetic parameters of active ingredients in normal and alcoholic liver injury rats after oral administration of Zhizi

Dahuang Tang(x +s,n=6)

T C o AUC,, AUC,, Ly MRT,, CL

%y 21 51 .

/h /gLt /g h-L™! /pgeh-L™! /h /pgeh-L™! /L+kg-h~

5 E#  2.17+0.41  299.3+121.3 1552.0+631.7 1575.0+640.0 1.97 +0.65 3.1920.56  26.0+10.0
R 2.67 £0.52  716.8 +148.4" 3 152.0 £604.0") 3 166.0 +610.0" 2.17 +0.86 3.54 +0.86 11.7 £2.4Y

SR AR E® 1.91+0.20 93.2+16.0 305.2 £60.9 316.8 £65.2  1.9420.57 3.37+0.33  37.2+7.6
A 2.33£0.52  153.0+22.2"  808.0£104.0" 827.0 +£100.0" 2.36 +0.54 3.69x1.53 13.9+1.6"

PN E#  0.22+0.08 357.2+90.6 668.2 +170.2 697.3 £168.7 3.4220.67 2.90 +0.67 3.8+1.1
iR 0.39£0.14  192.5+82.9"  323.4+48.9"  336.5+51.2" 2.83+1.11 2.02x0.54 7.6+1.1Y

KW E EH 0.1920.07 1.3£0.5 4.8+0.6 5.4£1.0 2.46+1.22 5.10+0.56  43.8 8.8
% 0.31 £0.20 2.3+1.0" 8.7+2.5" 9.4+2.8" 3.10+0.83 5.68+0.61 22.111.0"
SR E# 1.31+1.07 6.5+3.3 32.8+11.9 36.5+10.6 4.53+£1.02 3.68+0.30 416.8+104.6
Al 3.67 £0.52" 40.2+9.7Y 261.8 + 49.9"  289.8 +52.8" 6.26+0.61" 7.50£0.39" 39.8 +7.6"

Rz A F# 1.36+0.82  53.0+8.1 134.6 +12.1 150.2 £21.4  2.08 +0.67 3.33£0.27 565.1£76.7
R 3.58 £1.02" 208.4 +74.5" 1316.0 £497.3") 1353.0£513.0" 6.26 £2.72") 7.43 +1.39" 69.5 +27.0"

¥ i E# 0.78+0.28 24.3+6.0 99.1+12.8 125.8 £34.1  2.80+0.77 4.07 +0.15 104.6 £29.1
BB 3.25+1.17" 95.6+13.5")  784.4+85.0"  822.0+88.0" 5.33+0.76" 6.75+0.46" 15.2+1.5"

PR At E#  1.08+0.34  72.3 £30.46 230.2 +31.3 261.7 £23.2  2.88+0.62 3.97+0.08 306.4+27.8
R 3.83 £0.41" 286.5+36.9" 2239.0+339.0'") 2308.0+345.0" 7.30 £0.72") 7.30+0.72" 35.2+5.8"

HHIERA R P<0.05,
. 80 -



22 B 22 M
2016 4£ 11 H

[l S5 56 77 7

Chinese Journal of Experimental Traditional Medical Formulae

L=EAgn Vol.22,No. 22
Nov. ,2016

BRUTF GORE 4 240 il €5, 2 P450 ( CYP450) filf 7 4t , 43 4%
CYP 2C6,CYP 2B2,CYP 2B1 Z&y6 1 '™ | H Ik,
AR CYPAS0 Fg 235 77 XY 25 5 1 g J2 3 W oK 2 g
5T FOE MRS 25 B 2T T A 22 R R 2
— BRI VE R BLE i A T B R i A o A BF 5% [ B
RIIEH K BAR N 4 B B 1 28 i 5 2 00 2 i 90
FLORERZHAER S, 53CH[19-20 ] thAH Rk
EEER -8R RS TR e RV W
I 22 WM 7 2 DR AT R L TR R
5473 5 9 RS X AR - K B3 1 AR N 2 Bl 24 AR 7 A=
TR, A AP 2 R I R YT RS A B
S| J5 2L T R e+ K 7 A [F L AR 7E K
BRI 25488 1 ik 5E o
[ &%k

Levitsky J, Mailliard M E. Diagnosis and therapy of

alcoholic liver disease [ J]. Semin Liver Dis, 2004, 24

(3) :233-247.

Meph gt 4 BEE W [ M. b 5. AR TR MR A,

2007 .38.

Wang H, Feng F, Zhang B Y, et al. Evaluation of

(1]

hepatoprotective effect of Zhi-Zi-Da-Huang decoction

and its two fractions against acute alcohol-induced liver

injury in rats[ J]. J Ethnopharmacol ,2009,126(2) :273-

279.

VEFREE A7 55, B SR . A T R B R I T R AR

MSZEBFSE [ T]. VL3 R E 25,2013 ,45(9) . 74-75.

/N, 32K H L X %, 4. HPLC 5 [R] i 0 € 48 2%

2k 10 A EEA B W& R[] 258 2

W:,2014, 34(4) .615-621.

PR E X EAE, 5. 50 e 71 F TG 4078 R AR I

AR B R [T]. v [ 7 25 4% 35,2003, 12 (2) »

105-108.

[ 7] Yang F, Xu Y, Xiong A Z, et al. Evaluation of the

protective effect of Rhei Radix et Rhizoma against «-

naphthylisothiocyanate induced liver injury based on

metabolic profile of bile acids[J]. J Ethnopharmacol,

2012,144(3) :599-604.

Park H Y, Choi H D, Eom H, et al. Enzymatic

modification enhances the protective activity of citrus

flavonoids against alcohol-induced liver disease [ J].

Food Chem,2013,139(1/4) :231-240.

U, BB TF I, 55K, SF L8 TR B UFLC 48 &0 3%

WEFE L], 2y ,2014,45(3) :367-372.

[10]  JRrlge, K HETF L, 5. HE T K 80 ML 25 9 1 2= Y
VI BEE[1]. P2 2014 ,45(23) :3377-3382.

[11] Zhu H Y, Yin R, Han F, et al. Characterization of

[9]

chemical constituents in Zhi-Zi-Da-Huang decoction by

[12]

[14]

[16]

[17]

[18]

[20]

ultra-high performance liquid chromatography coupled
with quadrupole time-of-flight mass spectrometry [ J]. J
Sep Sci,2014,37(23) :3489-3496.

Zhu H Y, Yin R, Han F, et al. Identification of the
absorbed components and metabolites of Zhi-Zi-Da-
Huang decoction in rat plasma by ultra-high performance
liquid chromatography coupled with quadrupole-time-of-
flight mass spectrometry [ J]. J Pharm Biomed Anal,
2015,111.277-287.

HE, AR B AE R I O R RUTEDRS
B0 e R ST [T ] B 2 [ & 1 25,2010, 21
(7). 1596-1597.

REE, B BUE , T R, 45 22 B S B R R X K BRI R
PERTH s B9 DR AP AE T LT ] o [ op 25 2 ik, 2015, 40
(14) :2866-2870.
Zhw H Y, Bi K S, Han F

et al. Simultaneous

determination of two iridoid glycosides,
twoanthraquinones and four flavonoid glycosides of Zhi-
Zi-Da-Huangdecoction in rat plasma by UFLC-MS/MS.
application to a comparative pharmacokinetic study in
normal and cholestatic liver injury rats[ J].J Chromatogr
B,2014,960:116-125.

Burkard I, Eckardstein A V,Rentsch K M. Differentiated
quantification of human bile acids in serum by high-
liquid  chromatography-tandem  mass
J Chromatogr B, 2005, 826 (1/2):

performance
spectrometry [ J ].
147-159.
Luo L N, Schomaker S, Houle C, et al. Evaluation of
serum bile acid profiles as biomarkers of liver injury in
rodents[ J |. Toxicol Sci,2014,137(1) :12-25.
Jia N, Liu X, Wen J, et al. A proteomic method for
analysis of CYP450s protein expression changes in
carbon tetrachloride induced male rat liver microsomes
[J]. Toxicol,2007,237(1/3) :1-11.
Liu W, Zheng Z J, Liu X, et al. Sensitive and robust
UPLC-MS/MS method to determine the gender-
dependent pharmacokinetics in rats of emodin and its
glucuronide[ J]. J Pharm Biomed Anal,2011,54(5):
1157-1162.
Tong L, Zhou D D, Gao J, et al. Simultaneous
determination of naringin, hesperidin, neohesperidin,
naringenin and hesperetin of Fractus aurantii extract in
rat plasma by liquid chromatography tandem mass
spectrometry [ J |. J Pharm Biomed Anal, 2012, 58
58-64.
FA BH - SRR, A IR 45 245 5 24 - i 4 R
AR FEHERE[T]. b I R 25 2 53R 97 2%, 2014,
19(3) . 341-345.

[EEHE EX]

.81 -



