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Pharmacokinetic behaviors of four constituents in Huanglian Xiangru Decoction
in rat plasma

WU Qiao-feng,  YAN Yun-liang, LU Yin-jun
( Zhejiang Chinese Medical University, Hangzhou 310053, China)

ABSTRACT : AIM To investigate the pharmacokinetic behaviors of four constituents in Huanglian Xiangru De-
coction in rat plasma. METHODS The rats intragastrically administered with diluted drug (9 g/kg) had their
blood collected for the determination of plasma concentration by HPLC, after which pharmacokinetic parameters

were calculated by 3p97 software. RESULTS The plasma concentration-time curves for berberine hydrochloride,
apigenin, honokiol, magnolol accorded with open one compartment model, with the T, values of (1.436 5 *
0.3119), (2.0495+0.7055), (1.3590+0.343 4), (1.1959 +0.334 6) h, AUC values of (1.477 8 =
0.4840), (1.0630+0.452 1), (0.863 5+0.269 7), (7.010 5 +2.584 7) png/(mL - h), C, .

(0.2459+0.0194), (0.1296 £0.0167), (0.1809 +0.0213), (0.9667 +0.042 0) pg/mL, respectively.
CONCLUSION Compared with the other three constituents in Huanglian Xiangru Decoction, magnolol demon-

values of

strates better in vivo absorption and higher bioavailability.
KEY WORDS: Huanglian Xiangru Decoction; berberine hydrochloride ; apigenin; honokiol ; magnolol; pharma-
cokinetic behaviors; plasma; HPLC
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SCHRAUHGE T 3R/ INEERS . o3l . RUEANE  J2
AN TE R ZY | 25 Bl A Ty v B A e M 2R
B R UL 5 [ I s R A R R P
AT N GE

2 25430 71 28 b 2535 A B A AT LAARAT RO
B &, &HREUPFEPIRNAG LA, ik
I RA SO RN 22 G [ R, i I 2459 B vk R 24K
B J12E F MO, I 25 e AR N [R]
(B SR M2 MR L, S5 B BUFARRAL A, NI AR TS H:
PRIV . ARSI A AT I A 1, R
e Z o 2 Moy, 20 E RS, #or
HPLC 3 [R] B0 o 880 3% 7 7 TR B 24 1M 3 rh 3 i /)N B
B, TIRE . FUEANG . JEANR R A AR, IR
M 259 FEAE R BUR N 25 8 #4¢1E, iE— 20 I
HARNAREE R, A2 GRS B2 . IE
A BN R R A AR
1 #F#
L1 A3 Agilent 1260 755250/ AH 4354 (BC &
G1315D — 2¢ 4 ¢ %) & I 2% . G1311C Y JG %8 |
G1316 #1iR4# . ChemStation 4% TAEu, 25E Agi-
lent 2AF]) 5 ABI35-S HL T3 H7 K- (M4 #-3C 7
ZAUATABRAT]) 3 Synergy #AlK R GE (3£ Mil-
lipore /] ) o
1.2 #h4h W HEME SD @R RR, RkE
(200 £20) g, sh¥fd HVF T UES SYXK (#)
2013-0184, HIHILH B 2K 24 S5 sy ol $ A1
TR FRAR DG HE R R RS FR ORI R, A oK,
A (22 £2)°C, MXFREE 50% ~60% .
1.3 X2 BOERTFKRUT B 25 R 2= 252 e
HlF = S (5 20140127, HzZh & 1 ¢/mL, b
FR/NEBERR . PR . FUEANSG . AN & A =5
J0.566. 0.015, 0.048, 0.024 mg/mL ),
-20 CLRAE, I FHRT LA 1R K BE i Bl BT 75 E 1 vk
FEo ERER/NEERE (b4 110713-200208 ) , 73K %
(it 111901-201102) . FIJEFR iy (k5 11070-
201112) , JEAME (£S5 110729-201513) X HE 34
W EE SR E R, TEE. ZIE N6
gl HAF I Ao bratl s KO EERG I 4EEK
2 FAEE4ER
2.1 mikh &
2.1 1 XPRESSI RS AR ECT R 2 1E A R AR
AR ER/NBERK 1. 08 mg, FrEE 0.99 mg., FIEAH
My 1. 40 mg, JEAME 1.07 mg, BT 5 mL &HiH,
e sy, RIS ERIR /N EERK (216.0 pg/mL) | Jf

KK (198.0 pg/mL) | FEFME (280.0 pg/mL) |
JEAMS (214.0 pg/mL) XFHE SRR, 70 A 5 T
Hs00 pL & T 10 mL B, HEEESR, RIS
ERFER/INEERF (10. 80 we/mL) | P (9. 90 pg/ml) |
FEANS (14. 00 pg/mL) | JEFME (10. 70 pg/mL)
ARG X IR SRR, ks, e D I, I,
V. V. VL&D, &TF4 Cukgadhahl
®1 MNERBFBREERE (pg/mL)

Tab. 1 Solution concentrations of reference substances
(pg/mL)
YRS FhI/INERRR  TSRE RUEANG JEFN
| 2. 160 1. 980 2. 800 2. 140
I 1. 080 0.990 1. 400 1. 070
m 0.086 4 0.079 2 0.112 0 0.085 6
v 0.043 2 0.039 6 0. 056 0 0.042 8
\4 0.021 6 0.019 8 0.028 0 0.021 4
A\ 0.010 8 0.009 9 0.014 0 0.010 7
2,12 MR KRR AL S

4200 pL, B T Eppendorf 4 1, il A 500 pL
3 mol/L HCIO, (R, WHE30 s, 70 CKE Ik
30 min, ¥, N BE2 mL 28, 4 000 r/min &
> 15 min, )2 2R 2 119 Eppendorf 4
H, T40 CORIBATI PR Tt s, skig i
100 wL HEEAE I, HITS
2.1.3 BrfEREE(QC) MR WG X
B EWRTRESOE D, HTHPEEmMA
200 plas FSE, HAR#RiER “2.1.27 1, Hif:
AR 3 AR R VAR (ER TR/ NEERR 1. 96
.08, 0.021 6 pg/mL, 5 3% & 172, 0.9,
0.019 8 pg/mL, FIEFNT 2.56, 1.40, 0.028 0 pg/mL,
JEANS 1.91, 1.07, 0.021 4 pg/mL),
2.2 HREMNZ
2.2.1 g4t Agilent Eclipse SDB-C,q 8,3 4+
(250 mm x4.6 mm, 5 pm); PAZHE (A) -0.05%
Wik /K (4100 mL K H5 0. 02 mmol KH,PO,, =
Ry pH 2 4, B) Ny shAH, BB (0 ~
16 min, 15% —16% A; 16 ~26 min, 16% —22%
A; 26 ~ 37 min, 22% —27% A; 37 ~ 57 min,
27% —63% A; 57 ~75 min, 63% —95% A); {AFH
W 0.6 mL/min; ¥k 294 nm; #E3E 30 C;
e 20 pl,
2.2.2 JrEteEEE
2.2.2.1 EHEMAR B iR . C 4t
i (IRBTEEREE) 2 24 i 5 A3l o v Rt
fE“2.2.17 TSR T R, S5 1, i
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1. berberine hydrochloride 2. apigenin 3. honokiol 4. magnolol
1 &5 HPLC &iEE

Fig.1 HPLC chromatograms of various constituents
2.2.2.2 RPERABLE KR WIRCR I X
wl., 0., IV, V. I#% 100 uL, &F 6 4
S mLELOAE T, TR, MAS H IS 200 plL,

fie “2.1.37 WUR)riE e QC il s, AT
3W, TE “2.2.17 WEFESAME T HERE, DL
BTk g ke e by (X)), WETE BN YA bR (V)
HATERME RN, PR MR L S/N =3 A I PR,
S/N=10 e, S50 0K 2, nIH& A7
A Nt R R AT

2.2.2.3 KmESHERERAR RE ©2.2.2.27
TR RS (22 YR I IR 245X 3 ) 2= F
REARTEREN) , RkHgmm. T K3 M
WREER) QC ik s, “FAT 5, 7E “2.2.17
TGS FES R e 5 d, AT 4 Bl o)
HN. HIEKE % RSD ¥/ T 15% , i H 45 & .
H B VAR B RE T A TR BE I AE 85% ~ 115% Z [,
I MR B 37 80% ~120% 2 [H]

2.2.2.4 GRS AN BUR . Pl K3 A
Bt FE Y QC FE &L, AT S f, & (2.1.27
TR, AE “2.2.17 Wi 5 T dERE T,
R3] 4 FPal By B W RS Ay R K, %
“2.1.27 WUR Oy RERAE, EAULEE, BEWD
PILAKHTR] B i ok B2 R A 6 BRI, TRk
13 A, B IR AR TR BT iR TR A X B R A T
Fie “2.1.27 TR ik ERAE, ERES AT, 155 A,
i A /A, HLB SR PR, A, /A, HUB 5 584
TR o G55, 4 PP . b R e A
A $2 B[] W 3R R0 A Joa R4, 4 7 85%  ~ 115% 2
], ARV B 4 80% ~ 120% Z[H], RSD ¥j/h
F12% .

2.2.2.5 fEMRE e 217 TR Tkl
w L IR EE ) QC Bk im e, AT 3
iy, ZHEERTF8h, REFA., -20 CTF15d 1
fesEtE, DA RSD ¥9/hF15% , i H . i
TR IE QC A3 Sl 8 VI YA 3 85% ~ 115%
ZIA], AR R R EEYAE 80% ~120% 2 [H], FKHIH
FEE RS

R2 BHRSKMEXER

Tab.2 Linear relationships of various constituents

L% Il 95 75 R’ RYEWEF/ (pe-mL ™) KGWIBR/ (pg-ml ™) R/ (pgml~")
EhFR/INEEB Y'=372. 11X +4. 640 0.999 8 0.010 8 ~2.16 0.002 15 0.007 16
HRER Y=1087.5X +15. 699 0.999 8 0.009 9 ~1.98 0.001 75 0.005 83
SR B Y =436. 18X -2.076 0.999 7 0.014 0 ~2. 80 0.002 24 0.007 46
JEAN Y=349. 11X +3.9% 0.999 8 0.0107 ~2. 14 0.003 17 0. 008 90

2.3 HRFAFHAA BORES H, £ 12 h,
A B EIE T HE WAL 9 o/kg LM RS
%25, F 15,30, 45, 60, 90, 120, 150, 180,
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HPLC ¥ 5E 2 0 A R s 18] 5 1 I 2596 5 3p97
BRPEAE B DL RS, 5 PK S8, U6 25- il
2, AT ARG SPSS 17. 0 SR F AT 4it

FALRE, PTABAE DL v £ s Fon . AR LE 3R
I7§]20

R3 BHAAHFESH (¥£s5, n=5)
Tab.3 Pharmacokinetic parameters for various constituents (x s, n =5)

B¥ il A“ - FLy
HR RN FERE IS JER
A pg-mL ! 0.497 7 +0.239 3 0.3430+0.175 1 0.402 5 +0.094 7 1.4132+0.4100
K, h-! 1.544 7 £0.439 3 1.1132 +0.630 0 1.4391+0.442 1 2.5569 +1.082 0
K, h-! 0.2777 +0.143 7 0.233 9 +£0.098 1 0.367 8 £0.140 6 0.199 8 +£0.091 8
T, h 0.090 6 +0. 068 9 0.199 3 £0. 059 2 0.173 8 £0.053 1 0.075 8 £0.092 2
b2k, h 0.480 8 +0. 142 7 0.841 3 +£0.524 5 0.5104 +0. 118 6 0.3215+0.157 7
ty k., h 2.917 6 +1.086 7 3.921 3 +3.009 5 2.1158 +0.781 6 4.0344+1.6150
T eak h 1.436 5 +0.3119 2.049 5 +0.705 5 1.3590+0.343 4 1.1959 +0.334 6
Cna pgemL ! 0.2459 +0.019 4 0.129 6 £0.016 7 0.180 9 +0.021 3 0.966 7 +£0.042 0
AUC pgemL =" +h 1.477 8 £0.484 0 1.0630+0.452 1 0.863 5 +0.269 7 7.010 5 £2.584 7
VOME IO AT BB o R, N SERR | AN
& i S SRR BAT IR, BOT R
. B DO PR I/INIERR . PSR FUELAN R

= EAhE

C/(mg-mL")
S
(=)}

t/h

2 BRLSYIME R B - 18] B 2k
Fig.2 Plasma concentration-time curves for various con-

stituents
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BFF G TP — 8, L 259 B AR LRl A
ot I, JE S8 T B 45 W 1K g I R
(Toea) « WS (1 b)) o WROMT T 3R 3 580
(k,) R AR A B, LUJS R 5B
o JEANEIZ N A (AUC) | ZHiERE (C.)
W R T I =2, 7 SR A AL G ) e o
B AN IR (T, ) B, 5350 0.090 6
0.1993, 0.173 8, 0.075 8 h, LA ERE AL,
I FEZ AT, PUFSREEW R RIARHER
B (ok) FITHBRERE L (k) , &Mk
PR RE AR O AR > SR R /N BERK > T

# > LA
3 it

ST RIS W 25 o e A
PE 2 I S 2, MR R R R

et s 22T O N TERLHE, EOh R

KB 25 B~ ST P R RS AT
R RoR, BT RN A
WA i T REAN Y, iR Bt R R AN 9 AUC K
C ot , SRR/INBETAH X B, WA A
WA, TR R /N B R A Hh T RO
28 ARBRERET™, 760 IR T #2459 AR T
JEANS o PO R T B Bk 25 25 IS Il
HKrp R NEER A 25 8 S HOR B, DI — 3
B, C v bk, PIAAREDIN, (H SRR L]
T HE RN 2y, R R IRER IR/ INEER A P
Feze, BT MLlhE fE— R A B b ml g i,
FHAERAEGRIF )T 5 TR AN B 45 2 1 T
PSR SUORIR], B R TR AA 2 SR AN . R AR
B2 R DTl — AR, R IC (RS P H n] s
S N (TR RN TR B I
WARRE 2, IS Wl %, T RE R 2 B A
5 AR B (5 05 SO A R E R AT
HARE A it — 2058, th2-mf ih4e #iJ ig
] (T, KEGSh=eZBalA, e R AR N
Je B TR) AR U IR 9] i I, T B~ s AR G
LSS Sl NCNE 3 S JEh U
WRTRHE R, DU G S R
FIE 2
w2852 75 R Y B — 3 TS BE VR R AR LAY
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