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FRPAEN R, R R R (BPEATRR) B T 4.5.9.0.13.5 pg/mL (3 BANE LA RIS 23T 9 & BB M b T4
#7 24 h; R A FHRORAR 3% IR Z T WAAT SR AR EAT A SR P AN e BANE R BRI AR RO LS E
AT A, R £45.90.135 pgmL RERAET ,BAB EF R PRk aseE 55 4 (68.13+452)% . (74.34+
1.12)% . (86.22 £ 0.50) %, & % fn 32 WP 64 B & £ 55 551 4 (59.55 + 4.62) % (72.81 + 4.56) %, (86.40 + 1.91) %, f£ K R fn 3 7 44 &
G A F 5 H(56.63+12.87)%.(77.81+1.83)%.(83.18 £0.65)% ; fo BBy e 4 ¢ P o9 B & 45 & F 07 4 (34.82+1.67)%.
(40.29 £3.28)% . (63.57 £ 0.59)%, f£ S dn 3¢ 69 & & 24 F 5% 4 (34.25+£5.62)% . (62.12 £ 7.36)% . (80.86 £ 4.01) %, f£ K K o
RPEGELSELSF A (37.06+3.28)%.(52.61£1.69)% .(79.83+7.38)%, 418 thix £ 5+ K % B A %t 3 & L (P<0.05 & P<
0.01), &5t BAMEA AN L2 B3RS AN Ao BA B B OO RGEY LG EF, LA — &0 REARMA R,
KEER BAMEAAH BANE A B A B e R R AR FHEAT A R st R K R

Comparison of protein binding rate of main effective components of Houpu paiqi mixture in animal
plasma of different species

GUO Mingxin"?, FAN Wentao', WU Xia’, SHEN Ying', HU Zhigiang' (1. Dept. of Pharmacy, the Affiliated
Yixing Hospital of Jiangsu University, Jiangsu Yixing 214200, China; 2. New Drug Research and Development
Center of Guangdong Pharmaceutical University, Guangzhou 510006, China)

ABSTRACT OBJECTIVE To determine the protein binding rates of main effective components in Houpu paiqi mixture as
magnolol and honokiol in animal plasma of different species, and compare the differences among species. METHODS The plasma
of bovine, rabbit and rat (internal dialysate) was placed in 4.5, 9.0 and 13.5 pg/mL (according to the weight of the decoction
pieces of Houpu paiqi mixture) dialysate containing drug for 24 h by equilibrium dialysate method. The concentrations of magnolol
and honokiol in dialysis internal and external fluids were determined by ultra-performance liquid chromatography-tandem triple
quadrupole mass spectrometry, and the plasma protein binding rates were calculated and compared. RESULTS At the
concentrations of 4.5, 9.0 and 13.5 pg/mL, the protein binding rates of magnolol were (68.13+4.52)% , (74.34+1.12)% and
(86.22+0.50)% in bovine plasma, (59.55+4.62) % , (72.81+4.56)% and (86.40%1.91)% in rabbit plasma, and (56.63 *
2.87)%, (77.81+1.83)% and (83.18 £0.65)% in rat plasma, respectively. The protein binding rates of honokiol were (34.82+
1.67)% , (40.29+3.28)% and (63.57+0.59)% in bovine plasma, (34.25+5.62)% , (62.12+7.36)% and (80.86£4.01)% in
rabbit plasma, and (37.06+3.28)% , (52.61+1.69)% and (79.83+7.38)% in rat plasma, respectively. There was generally
statistical significance among those groups (P<<0.05 or P<<0.01). CONCLUSIONS There are significant species differences in
plasma protein binding rates of magnolol and honokiol, the main effective components of Houpu paiqi mixture, in a certain
concentration-dependent trend.
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K- ({8 [F Sartorius 23 ) ) . 20HR Y 5 33 ¥4 v B O AL B
KAF A A FRAA ) \ZH-2 BB HERH AL (s R
2AYEAT PR ) MG-2200 FVE AN (-5 BRI 28 A
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1.2 FEHmEIRXF

JEANHES A7) (HtE5- 20080601 , 4 1 mL AH >4 Tk H
0.8 ) W 1A i SF1 41 24 Fe 193 IR 2 ) 5 JER A N o HEL i (15
110729-201910, & ¥ 99.0%) | F11 JE £ fy XF R 5 (4t 5
110730-201910, 45 i 99.8% ) F411) [ v [ £ & 24 it K6 58
F 5% B 5 4 1 3¢ (diE 5 128510899034 ) | e 1fi 3 (it 5
J10010S99437) | % R £k 2% h W (pH7.2~7.4, #it %
8121556) 3404 [ L IR A= PR AT B2 B 5 R Bt 2%
¥ H SPF 4% SD K Bl (BEAfER-2F ) s B M4 (B 70 Tt 1
kDa) ) [ )W 5 &F 2E DR AT IR A w5 HRE O JH R
RSk, HaridR 4 A 2l K sl
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2.1 BEHEE
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%500 mL, 25 FLENT, T4 °C N RFE, & .
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“2.L17ICR A (S T R IR A 150 R E S I
4.5.9.0.13.5 wg/mL K B 1) i3 258 i
2.1.3  IRA TAEMABTERES, KSR AN &
AN X R SO L BT 10 mL 2R, R 2L B
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] BSCTRS 45 6T Lt i 5 VAR 5 0 2 L 3R YR 5 0T R o £
W 1.00.,0.80,0.64.0.36.0.28.0.10,0.03 mL, 43 5| & T
10 mL 25 5 i, T e 25, TR A, TC 1) s J5E A 1 o
Uk B 4y W)k 11.38. 22.76, 45.52 . 91.04 . 136.56 .
182.08,227.60 pg/mL , F1SEANE 57 4 J& 53901 2y 3.90
7.80.15.60,31.20.,46.80,62.40,78.00 wg/mL 1) R INIEA
TAFEWR o A O A% HE Sl A A8 VS B, A2
I, T Tl SR RS Wy BT v R 43 i Ol 1.14,2.28,9.10,
18.21 pg/mL , FHJSEAN S BT £ 4% B 5314 0.39.,0.78 312,
6.24 wg/mL [ AL o DR T 4 °C TR AE,
%M.

2.2 HmWAERE

221 BTN WIRCT A I B S5 5 TP A AT R
200 pL, & F 1.5 mL EP &, INA 2B 600 WL JLJE 8
1, REYR % 3 min i LA 12 000 t/min 50> 10 min, B I
T, AERIRT , Ak H B 200 WL &3, IRTiEdiR %
3 min J5 Lk 12 000 r/min B5.0> 10 min, B 7 i SRR 2 .
2.2.2 BTN W IOV % B S5 5 v Y 3 B A
200 wL, & F 1.5 mL EP 4 7, L 12 000 r/min & .0 10
min, B3GR E

23 BiLSRIEEY

L ACQUITY UPLC BEH-Cis(2.1 mmX50 mm, 1.7
wm) Ky @ ERE , LLZE (A)-0.19% F R (B) o It Sl A
HEAT B BE e B (0~3 min, 65%A—T75%A) 3 i 4 0.3
mL/min; #8440 °C; A 2 pl,

K FH HEL 155 2% 25 118 (electrospray ionization, ESI) , DX
PR S W (selective reaction monitoring , SRM ) A5 X
AT RS T s B AR AR O 325 °C; b E i
J& 4 350 °C 5 MM 25 LB 3 KV 5 B At K 50 Arb; flf
BRI A 10 Arb; & F- 4558 B4 m/z 50—1 500, H
TE R E FX53 3R m/z 264.4—247.1,244.9(JEFh
1y, FAE LR 9 — 116, —110 V, s 4351 —31,
—34 V) Flm/z 264.4—246.9.223.1CFIEFNES , F=A5EHL 535
H—110,—100 V Bl TS51 —28.—40 V),
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XoF HEL ot VA T CJEE AN A ) B 28 o i VAR 2 433
2.28.,0.78 pg/mL) 7375 B S 4 14325 A7 P RRE i (9.0
pg/mL % 25 & AT 24 h TS ) 4R 22,17
TR A PR , P R 2.3V 30 A E R 5 , i SR
IR, AR EOR TR FIRAIETT  JRAN RIS A
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2.4.2 FEARFREAEEE  ARWFST M I A i o TR
Jo A o CREARINY | S A D By 114 o5 o V4 5 4331 O 18.21
6.24 wg/mL) KIIF 2B AR E . 458 Bon, e = i
SR TSR, 25 L LRARE S b ) 5 BN R A
TBRAY 209% , 455 25 MU DGR,

2.4.3 HMEXRRME R FRELE 20k % m IR
IRA TAEW 10.00 pL, N ZE 25 (4 A R B2 90 pL
TR R T SR R R 4 M 1.14.,2.28.4.56.9.12.
13.65.18.24,22.76 pg/mL, FlJE KN} 5 & 4% B 43 51 R
0.39.0.78.1.56.3.12.4.68.6.24 .7.80 pg/mL I 2 5 F5 ifE
e Rp i 4 B 2. 217300 T v A B, P4 iR 2.3V 301
AR EREIN A SR AR AR o e T R R A
AR () H: 5T R B A A s (o) R4 T 4 1 [l )3 (A
FEON1UX) 53 5IE A AN FEANE Y 11105 5
FFLARHE R N IR i TR, 45k 1,

244 KEEESWERERE IR, 137H R kR
T Hb B R AR 2.28,9.10,18.21 pg/mL,
FEFME 0.78.3.12.6.24 wg/mL, F[A]) FliE & FBR
W RE (AN 1.14 pg/mL RS AR 0.39 pg/mL, T [H])
PR F IR 2.2, 17 00 i A B, P IR 2,37
TR 2 P S2 b RRI 52 6 UK, D SRl AR, %88 H R
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x1 ARERHPENMNED NEMHEESFTRIEIIETTH

BELZM4EEE
Mgy AR Ry R AR (pgml)
FEfbr E1i% y=T0030.68¢+50 831.48 09993 1.14~22.76
fuliik =78 19329547 684,07 09992 114~2276
N lik'd y=4519238x+22 431,12 09994 1.14~22.76
BHING =38 302.5Tx—4959.86 09996 1.14~20.76
Mg 4 y=41136.29x+4 377 46 09993 039~7.80
Sl y=41007. 14546 217,17 09996 039~7.80
KR y=46390.03r—>5 50105 09992 039~7.80
BN y=20736.81x—2 (40.52 09992 039~7.80

B SR 3 d, B 5 H % . DASEI B vk B
PRIE 5 TR 0 A X 1% 22 (relative error, RE) 6 7R i
WHEE . 255 (3 2) Wom, i R BAIK v LR o iR
i RESL B9 H N L H 8] RSD Fl RE B4 %FHE 24175 5% LA
WL A6 2 U DG R

F2 AEMEHENR MEMREESTHRBEZE
li% BN BRI (ngml)  HARSD(=6)% HFIRSD(n=3)/% RE(n=3)/%

% B 114 197 043 -2.05

28 381 186 —1.14

9.10 1.60 296 -4

1821 276 03 —0.2

AN 039 24 35 -304

078 1.4 268 -167

31 1.60 29 -135

624 341 033 —0.05

ik B 114 236 179 -4

228 428 117 —034

9.10 138 296 =070

1821 258 099 —045

RN 039 12 1.90 —446

078 130 088 -376

3 121 296 -3

624 ) 118 -190

KRME  EARG 1.14 240 130 -39

28 335 092 -165

9.10 138 099 -226

1821 260 0.64 -1

AN 039 1 133 -386

078 1.86 1.00 —465

312 178 099 -181

624 137 0.19 —164

245  FEEURICR S RN Y FRIR 2,137
TR BE G v R v B A BT i BT R VR
7640, &I 22170 N )y B S , PR R 2,370
SRAFHEREINAE | O SRAF I LA AU T AR (AL) o 430 G
S LMK $5 IR 2.2, 1750 F Pk A RS I
Jo v TR T ARV, T ) R I I v B (I v
o T e TR B A R PO REIIARE i, R BT R MR B AT 6 4,
HE“2.37 TR Z5 A AR I 2, 300 SR A U A 43 Py 0 1
(4, ) o FEM“2.1.37 I F F ik, DA B0 25 (i
W CPATECH 6 A% | e BT R BE A AR, i IR
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FE L ICSERFIN A I TR (B,) o $REUENISCR = 444, X

100% ; KRN =4, /B, X 100%, 455133,

x3 AEIMEHEFEG . NEMEREE S THRIE
WERMERYMER (x+5,n=6,%)

8ot BRI Y + s o, 24 RIECR T 22504,

2 [ PR 9 LA R F LSD-¢ 53, R i 7K M =005, 45

24,

x4 ARMEFENEG MEIBHEALESRNE
ZER(n=3,%)

I EeSUEIRE

b 128

b e i BIRS AT (ugnl) L P4 Sl K

1 (pgml)  FWE  R0¥ KRR FmE Rnk KRR FE bt 45 68.13+452 5955446 56.63+287"
08,65+044 96174032 97774033 97.024342 9720297 98.65% 146 90 U34+11 781 +456° 7781+ 183

010 9798047 9681+047 98464048 93.18%394 95.08+234 97.08+1.76 135 86.2240.50° 8640+ 191¢ 83.18+ 0,65

1821 9857£033 95.74£228 97.69+044 9733363 96514184 98.05£2.28 Gl 45 U8+167 34254562 37.06+3.28°

RN 078 98372062 97.02£1.05 98.67+1.04 94834218 95324245 9546148
312 98052053 96874052 98524053 9403£3.18 93.04£2.84 9579+ 167
624 9820%1.04 9719061 9884062 9586257 100284385 96.97£2.28

2.4.6 FRREATREMEESE  ZE PRI E B AR S IB FIAS
SO it o ok e B L BRI T AN )
S PAAE 2 B IR, AR5 1) 25 1A I 2 Hp i A
PR A3 % St 2 YRR, TEC ) S JEE AN I R JEE A D I T VR
FE 4351 227.60 . 78.00 pg/mL BYRESATR L FHZS 13
P ke 10455, #& /R 2.2. 17100 R 5 e hb B, P45 IR 2,37 0
AR | O SR AR BRI B AR R R
B, G5B, JERNEY RSN A AE S R K N
1.13%.0.88% , f-& 2 HLAH GBI,
247 FERFUEMEEE 21375 kBRI
o SO R B P PSR, R LR B TAT 610 . B ERHE
i IRCE 6 h R 2 R (—80 °C~ZE iR )31k . —80 °C
CE 64 H IR 2.2.17 50 Jy A RS AR A SR g
HRCE 24 h AERRC2.2. 17T kAL HL S S R 6 h
MRt . S5 TN, aRRE S A AR B o3 o i e U
TIFRAY RSD BN T 1% (n=6) , f7 & 25 AR S BR Y
25 FEREHINE

FEBHTAEDT 2 8 em /N, 1 0.01 mol/L AR A
TAIEAG IS K, BT A BT, T4 °C TR
fE, 75 Mo BUEALE ENTAS , IR A FL—Im AT
K S RRINE 1 mL(EBHTNR) i E T i%
Brasrh KA O HLE . BB iR B T4 A Ui B
44.5.9.0,13.5 wg/mL & 25iEHTIK 8 mL FE. LA, H Y
BTSN , 9 2 R ] — AP I S ik S A
AR BB OATRE  HOA 37 CCIEIRFR TP AT AT 24 h, 1
EHRBENTAE A U BTN R 10% & AR
0.5 mL H LIRS AT 13K B 0w O 28 EDTTERER)
BUENT IR RLENTINE , /3 IR 2.2.172.2.2" 50 57k
AEFRE , P IR 2,37 50 B AR PRI A , T SR R4
BEA TARIE I3 BRI B A3 ik B, 94 B =X AR
FEAERMIKENLEF(%) = (co—cn)/enX 100%
(S, e e IR BATIN B AREIN R o
Ji) . BEFEVREETAT 3, 4 SPSS 18.0 8k 4% Ktk it
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9.0 40291328 62.12£736¢ 5261169
135 03.57+0.59° 80.86 +4.01% 79.8317.38*

a: 7E AR [6) 5 o e 1 5 25 B AT, 5 2R i R A R, P<
0.05; b 75 AR [ 5 5 ¥R 13 A 5 25 B AT IR, 5 20 CRE i L, P<
0.01 ;¢ 7EARRIFNE B MLERE S T, 54.5 we/mL & 2B TR RE i H AL,
P<<0.05;d: 7EAA [FFNE (0 ML AL S, 54.5 neg/mL & 25BN iRE b
%, P<0.01

FH e 4 T L, R ) 4 I R o b RN D
JEEAINER 1) B 285 3R X0 B 1 24 38 ATV O VR 1 B
M, A — 2 AR B M 35 (P<<0.05 3 P<<0.01) .
FEAH ) J5T et e B 1) 5 24 B AT, KRR AR A rh
JEEANE RIS AN (14 35 25 4 R 5 A R A e, 22
S RZBAYG T FE X (P<0.058 P<0.01), H1E9.0.
13.5 wg/mL % 2B T T, G Il A it v R AN 1Y)
A EHR R E S T4 A (P<0.01),

3 1tig
3.1 BitS5RILEEG FRIAETERK

AHEFE R ] T UPLC-MS/MS $ A | iZ 45 AR 43 854k
Al RBUE m FRE ML B R I S B e R R
P, AT SC BN R I A AR RS T kB, 5 -
KT AR R AL, Z MG -K T s AR R 1 RGeS
A ZEACHH R I AGE 52 14 F R , 1T R IE €0 3 4 DA T 45 -
AR AT A LA T R B AR AN [RDREAR AN R B
YA B 3 R b 0 o B AR | B 4k B ACQUITY
UPLC BEH Ci(2.1 mmX50 mm, 1.7 wm)/E H 854
TF43HT . RS R AT ESI, AT T A6 52 3 00 B 43
(53 F B T U 5 D ARG 1 — 20 % S AL i A R
SACE R R R R A T R S R T TR
b, e T 42,3700 Nk 5 g . A RE
HIALFER T 8 FUUIE TS % LR T H R M
g5 [RIESE, M 3EAE A 22 B (A UOTE L B0 A I LISV
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32 MREBAZLERKRNFEEERERSH
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BI/INT 1.00% , AFE M 455 2 W AE 5 Bl & 2 A

(] A E K, 45 10 i 0 1 I 2 11 485 B R IR BTG

HAE AR LB [a] 5 P73 47 24 .48 h) A IML2E 8L F 45 A%
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5 N W P B T ol 37 °C.
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W BE T A, e A6 i 5 RIR0 TS 104 0 2 Y L oA
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SR FEAR TR R 105 SRR FOJEEA R Y 2 1
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RGN B 0325 B4 02 77 A U8 385 B 28 0 M 15 00 ol 53
AV B 22, v ISR VR B 5 2 TR A R o
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SR MERLAT , 25 K A A AL A5 G 755 100 Z 5t
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TN RN IR T AT BB B AT TR 2 R 456 ALY, X VT B SR
T G 2 PRI A3 B 1 25 B A A R B 22 S5 ) A
WFFEAE T, R IEH 3% 8 1 — il 35~50 g/L™, Al
I JE AN RS ) 3 22RO o AR N I Y 8 1 4
G BRI i DR HH R I A 5 At g 1T 2R 2R 3R 25
BCH, LB 1EAS B SOy 1 % A= ABAT A5 AH DG F 98 37 LA
WS,

25 E A AR a1 JEANERA R
BRI e A A R BRI P A 45 AR ik IF
LA TR R B I B 25 5 R 22 7 . 45 R, &
AN FIEANTAE AR AR K BSR4 6 A ]
R 25 5, A — o VR BEAO a3
S5 3k
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