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Pharmacokinetic Study of Matrine in SD-rat after Oral Administration of KIOM-MA128

Jae-yeon Lee, Hyun-moon Back, Byungjeong Song, Jung-woo Chae, Seong Mee Jung,
Sudeep Pradhan, Hwi-yeol Yun and Kwang-il Kwon®
College of Pharmacy, Chungnam National University, Daejeon 305-764, Korea

Abstract — KIOM-MA128 is a novel Korean herbal medicine with anti-atopic, anti-inflammatory and anti-asthmatic effects.
This article presents the first pharmacokinetic study on KIOM-MA128. The purpose of this study was to characterize a
pharmacokinetic characteristic of matrine, a potential marker of KIOM-MA128, in rats using population pharmacokinetic
model. 1, 2 and 8 g/kg of KIOM-MA128 were administered to rats orally and plasma concentrations of matrine was deter-
mined by HPLC-MS/MS. Non-compartmental analysis (NCA) was performed using Phoenix® and pharmacokinetic model
was built using NONMEM®. This model was validated with internal validation which is visual predictive check (VPC) and
bootstrap. The NCA result of matrine showed that C,,, was 294.24, 552.22 and 868.65 ng/m/, AUC; ; was 1273.05, 2724.76
and 9743.25 ng - hr/m/ and T,,, was 1, 1.3 and 2.3 hr for the doses of 1, 2, and 8 g/kg, respectively. The rat plasma con-
centrations were described very well with one-compartment model. Pharmacokinetic model for matrine was successfully
developed and evaluated. Finally, our model is helpful to understand pharmacokinetic characteristic of KIOM-MA128.
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Fig. 1 - Chemical structure of matrine.
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Matrine(purity, 99%)2 SigmacllA] 48, - EF=2
¢1 acetaminophen(purity, 99%)<> Sigma(USA)ollA 15+t
SD-ratoll A matrine®] 5% % A4S 9d A3 LCE
Agilent 1100 HPLC(Agilent Technologies, USA), MS/MS+
API 2000(Applied Biosystems, USA)e|t}t. KIOM-MA1282- 3t
ot o 2 e A gRghet.5Y

X|EME ME
A ARl KIOM-MA1282] 2FE-E8] ot HdAlekEo]
oershr] wiE

of % & skt A7 Stk olelgt
A A S 3l 243} 1AF Guidance for Industry Botanical Drug
Products(FDA, 2004)°14= A FAR-S At dF 555
ZAsk= 28 Bt kY FDA 7ol =giklel] uje} 2 o
T2 KIOM-MA1289] A 345 skt

FAANE B8l ofEdel apt QlE A0E odEeE =4
S FRE XS o TR EE= decursin, decursinol, matrine,
oxymatrine®|th. LC-MS/MSE ©|&3to] $H-EZl) it s
BAS 39Tt KIOM-MA128 1 gollA] TH. A FAJ R0 3
2 247} decursin 80.21 pg, oxymatrine 76.31 ug, matrine
2 547.62 uge] HrEO] A0 om decursinok> HEEA] %
TH(Table I). WEbA £ A4ELS KIOM-MA1282] A|¥/dH-0=

grgol AY @& matrine A5 A3

(S

8= =T EM2 28 LC-MS/MS 2414

SD-rato| A 2] matrine®] LC-MS/MS #41%S Back et al.
S Fuskg kY Z9S Gemini(C18, 50x4.60 mm, 5 pm;
Phenomenex, USA)E ©|&-3}3it}. o] 42 D.W(Distilled
water)$} methanols 20 : 80 &2 £%31¢] 0.15 mi/min®]
207 olFAZth 23} auto-sampler?] 2%+ 7}z 25°C,
4°C2 4733kt T3t matrine®] %S 984 positive ion
mode[M+H]*& o]&3}31.01, 5500 V2| 350°CS] 2ol A
it

Table I - Content of candidate constituent in KIOM-MA128

AFAE ()
Decursin 80.21
Decursinol Not detected
Oxymatrine 76.31
Matrine 547.62
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KIOM-MA128% o3t § 9> matrine?] 8% ¥% HloJE
£ B3l oFgslA S vols9itt. Phoenix™S ©]4319] non-
compartmental analysisONCAYS F38slglon, &9 8 oF
s vya= Adl H1 8% F5(Cy), B Rl
Rr =dsk HAAUC, ) E3E82 (VyF), 4-E(CIF), iR (),
Hi FF w27 Al ARKT, 001t

NCAE E3ll Qojzl wWNHFE 27| o= A3t
NONMEM®(ver 7.3, ICON, USA) Z =273 02 non-linear
mixed effect models ©]-&-3Fo] EA3F3I T gt 4wl
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k5817 vlj 74, TV, residual variability
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o] AR k2 KIOM-MA1282- ghaa
&3l X]EJE ATt do] AlY =2 matrines A
Aoz Al o] KIOM-MA128°] thst o8l oI+
=0 iﬂ Ho] A XA ok shikAA|
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Matrine2| 2S5 4

SD-rate]l KIOM-MA128Z 1, 2, 8 g/kg®] €8k0 2 AT Fol

Mean profile of matrine in rat

log plasma concentration (ng/mL)

Time (hr)

Fig. 2 - Time versus log mean plasma concentration of KIOM-
MA128 (1, 2 and 8 g/kg). Dahsed line, 1 g/kg; dotted line,
2 g/kg; solid line, 8 g/kg.

3 & A7tof] W2 3 matrine?] F% W3S Fig. 201 UeR)
St NCAE =&l A=d oFssHd njyH<== Table 9} 2t}
7y gago] W C . A5 292.24, 552.22, 868.65 ng/mio|™ H]
APor F7kh= 21& = 4 vk #rk ope} T, #% 1,
1.3, 2.3 heo = g5 wz} 3 S7kslaL Sl o= KIOMA-
MA128% 182 Fojgho ax B4 wgoa] Ealz Qd] %%
Ao Fav) dojdria o5& 5= Ik weh ggo]
7Vl wiek C 7t BIAE AIE Zhethar oS3ttt

8 gkgoll A W1 (t,,7t 7V s B 4 ot L
2| BAMEA (one-way ANOVAYS Z3) w717} 8 glkgoll A
°&}A Z7Fek (p-value=0.005) iL-g3FollA L3} wjio] S5
7} A&E] o} w77y S7vehs Zlolgt elE5E 4= Q.

KIOM-MA1282] matrineol] T3t oF=-5El7} 7]Eo] Ky
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Table II - The result of non-compartment analysis after administrating KIOM-MA128

Mean+SD (n=6)

Parameter
1 g/kg 2 g/kg 8 g/kg

Crnax (ng/ml) 294.24+100.46 552.22+119.47 868.65+116.26

AUC, (ng- hr/ml) 1273.05+168.88 2724.76+367.43 9743.25+886.22

V/F (mi/kg) 893.94 875.66 2,066.80

CVF (m//hr/kg) 398.51 37291 413.33

t1/2 (hr) 1.56+0.37 1.61+0.57 3.43+1.50°

Tax (hr) 1 1.3 2.3
Cpap maximum plasma concentration; AUC;, area under the plasma concentration-time curve from time zero to infinity; V/F volume

of distribution; CIE, Clearance; t,p, terminal half-life; T, ., time of maximum plasma concentration, "p<0.01, significant differences

were determined by one-way ANOVA (a=0.05) and Tukey’s HSD test.
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Table III - The comparison of matrine pharmacokinetics in different types

Parameter KIOM-MA128 Sophora flavescens™ Matrine'¥
Dose 1 (g/kg) 0.002 (g/kg) 0.56 (g/kg)
Crax 294.24 (ng/ml) 94.6 (ng/ml) 2,529 (ng/ml)
AUC, 1,273.05 (ng - hr/ml) 18,593 (ng - min/m/) 22,688 (ug - hr/l)

KIOM-MA128, determination of matrine in rat plasma after oral administration KIOM-MA128; Sophora flavescens, determination of
matrine in rat plasma after oral administration of Sophora flavescens Ait. extract; Matrine, determination of matrine in rat plasma after
oral administration of matrine.

4= QIth1? KIOM-MA1282] 74348kl 3-4-% matrineo] i fAL ok 01801tk w3 FAE% 782} oF 0.1, 0.11 /hrd
Aokate] A4F 2407 matrine®] oF5eHA EAJo] thEA U & Ek1E 4= 2JQItH(Table 11, IV).

v Aolet Az = it 2ES Frkeb] 18l GOFE ERIskSithFig. 3). 5 #t
individual prediction ko] 43S EMY Sl 2™, conditional
Matrine?| 2f&&Hs mH weighted residual 3t0] —4~4 Alo]ol] S0 H] AZAQ]
ARl W matrine®] 5 F% HlolHE 7P & Aishs RS Helerm® mElo] Augks YFsIglt
Bee ] 3 meo|t), HF Bl AlER oF5sh v VPCE o] &sto] 54027 E 59578k 5%, 95% -9
W= Table IVeF 2t} 2 BElS Folo] Akt 37 £2 4 223 ASHo 2N E 470 95% AETRHe ARSItk
Tk )= 0.85hr o], EELA (VyF)E 0.181, Ja&(CYF)S (Fig. 4). 7} ®$] gtoll T53ke] & 5ol 2E& E1E 4 3l
0.11 //hro]Th, ow R} A viZpAs7) eldetttar Ak & S Qlot
Bl AHEE 7ot NCAE Fdl AF&sth ghol vl Bootstrap 2 & 2S5 21dseltt. 10008 re-sampling® =

3}, SD-rat®] FA171 250 golelar 3w, NCA( gke)s % o) Ax}= Table IVS} 2t} Bootstraps =l 92 CIFat
3 AT REEAS oF 022007 RS B AEF BE & 0110k V/F= 0181, k= 0.85helolu, melex ] atzt

Table IV — Pharmacokinetic parameters from one-compartment and results of bootstrap

One-compartment Bootstrap analyses
PK parameters ] ]
Parameter (RSE) IIV(RSE) Parameter (2.5%-97.5% percentile) IV (2.5%-97.5% percentile)
k, (hr) 0.85 (24.6%) - 0.87 (0.43~1.15) -
VJ/F O 0.18 (21.2%) 21.5% (27.1%) 0.18 (0.09~0.24) 4.1% (0.57%~9.10%)
CVF (/hr) 0.11 (3.4%) 7.9% (49.3%) 0.11 (0.11~0.12) 0.83% (0.17%~2.34%)
Proportional error 35.8% (6.7%) 35.4% (30.3%~40.1%)

k,, absorption rate constant; V/F, volume of distribution; CI/E Clearance; IIV, inter-individual variability; RSE, relative standard error.
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Fig. 3 — Goodness of fit plot of matrine in KIOM-MA128.
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