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In a previous report (Horii, C., et al., Shoyakugaku Zasshi, 68 (1), 9-12, 2014), a crossover study
was performed in order to obtain basic information about the bio-equivalence between the Kak-
konto decoction and its extract product. The result suggested that ephedrine and pseudoephed-
rine may be used as the marker compounds for the bio-equivalence judgment between prepara-
tions. In this study, we selected 3 components of the Kakkonto formula, Puerariae Radix,
Glycyrrhizae Radix and Paeoniae Radix. The change in concentration of the five marker com-
pounds, puerarin, daidzein, glycyrrhizic acid, liquiritin and paeoniflorin, in human blood plasma
was observed after their oral administration. As a result, the dispersion of those plasma levels in
the decoction and the product were observed at various sampling times. Variance analysis of the ‘
maximum plasma concentration (C,,.) and the area under the plasma concentration-time curve
(AUC,,) for the five marker compounds revealed no significant differences between the decoction
and the product or between the administration days. The statistical power (1- ) was determined
to be insufficient (less than 80%) for both C,.. and AUCy,on the five marker compounds. Howev-
er, assuming that the standard deviation was the same as our result for puerarin and daidzein,
when the number of the study participants is increased to 8and 16it is revealed that the statisti-
cal power become sufficient (more than 80%) for both C,,, and AUCy,on puerarin and daidzein.
Since puerarin and daidzein are known to be important biological active components in the Kak-
konto formula, these results suggest that both compounds may be used as markers for a
bio-equivalence judgment between preparations, although further study is needed to clarify this

issue.
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M¥E0SmMLICA Y/ —)b5mL #MMz, #BEELKR, &
DL, EEAMARIL:. BEICAY 2 — 1 5mL
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A (BESEFASE) %8 L7 SHIMADZU LCMS-2010
VAT A (BEEEFE) R HV/ HPLC &M, &
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Time (h)
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X 3

o1
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0 1 4
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Time (h)
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£ 1 B, =X ABARESHOERTD Tom Cuows, AUCy B MRT (Values are means * SD (z = 6))

T ex () Crax (ng/mL) AUCy, (ng/mL - h) MRT (h)
CV 1 (%) CV & (%)
o B 2 28 * 47 17 74 = 18 24 21 = 02
TIZ) Y

B3] 1 2 = 77 28 79 o+ 27 34 19 = 02
S 4 70 * 3 1 + 4 1 = 0.
N W 36 5 13 47 36 21 0.7
) 4 73 + 52 71 4 =+ 73 52 21 = 07
B 1 69 = 40 58 15 = 43 29 17 = 02
yravgy 0 0
H3) 2 14 = 16 112 32 = 24 75 18 = 02
bl 4 97 = 12 119 13 + 15 115 22 = 07

~RF=—gal) v
i 4 53 = 20 38 10 = 45 45 22 %= 07
| 2 13 = 22 17 34  x 34 10 21 = 04

TUF N F B
B 2 26 = 18 69 64 =+ 33 52 20 = 03

bOLIEEINS. T, FAEAL VR, TRy AEALUT6~T1%, VA Y F Y T29~112%, I =

A4 U HBHRMEICEVRFESNE L TLEL DY
WAL XL v OMFETHEED ABEHEC LRI, Fhick
AL0LETEINS, TS Y VRTT)FN)F VERIC
LTI, 5% 1M 2ERRERY4RBICBIT A MmEE
TEEICELE W L2, BERHOERL EOMKE
bUEEEZ LN

Cuoae RUNAUC,, ® CVEIZ 7T 5) ¥ T 17~34%, ¥

7Y T38~119%, 7 F ) F LYEET17~69% TdH -
72, T Y PAMIBEREH OIS D X AR E WEH
Ron.

R2~612, TV, FAEAL Y, VoA )F,
RFZTAY U REZ)VFNV)F Y BED Cp,y T AUC,,
DAEAMELRR LI, 725 ¥ D AUCy, KUY A £
AV D Cop LTI, BBREOHTHE (p <005) T
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Hotz, ITNLIZOVTIHERENROLNIZS DD,
FRUBEOBEIIB W T EELREZRIRED N o7z,
FZCARBOBMMA -0 0BRET o2 O
EER, TIL5) VIZB LTI, Chm T53% EE, AUCy
TRURRBETHo72. FA4EAL VIZHLTHE, Chw
AUCy £ BIZ20% LT, 20240 F >, R"EFZT0
VURETZVFVYF VBRI L T, Chu XU AUCy,
DOWTFND 10% LT TH ) o 2B/ ohTni
WZEDHIB LA, F2T, BohiERE b LI, Th
BRI % /B2 OWBRERLHEET LI L L #&
EBREAMEPL L TCOEBOT— 7 3B N5 LIRE L THER
ERORERITo72L A, TLT) U TRERENE 1
HSLULETHORBREBIROND EER NI —7,
FAEXAL T, 1EHI6LDELETHY, VI4)F 2,
NFAZ7O) Y ROCTZ)FV)F VEETIZ1IEHEGC TH T
SRBEIFE SN LS L 7.
SEIRFTHESN RBERSTHE TS ¥, R
Fo7a) YROZ)FNINFVBRIZTAEAL Y, VI A

DFvERMAZ, ISHOMFEFRELEIC, BREORSE
HOFEMIZ OV T ORI 21To 7. ZOKRE, T
F1) Iz TIE, BERERTHERTILICLY, ALK
OREMICET A IERSO—2 & &2 LA REEIRIE S L
7o, =7, XA=Z7O) RV FNIFVERIETY Y I
2RI OEERESTHEY, SHOKERPSIZFE
BT AIBER S ET A L, BEATIREETH S
LHBINS, LPLEESI Yy X000 Y TIRER
WK EOBEEREETHSH720, 55D RS OFMICE
LT, SENRE LZEFEINIOWTEREDPLELE
Y (-3
EHWFRHOEERTHLERIRIMTH Y, WK
WHICESEEH LRIV EINS. FEOHREY 240
DOMELBEL-BE, TXFAFonTTS 0T
YR RS R FEEE T A1k, BEIIE RS ST
ML EBERDEMNRE L, BRHE D &0 73 RkIT
ASARNHIWT L, P8Rk BRI R, Bk E
LTW ZEDPEETHLEEZOND,

£ 2 T VORBANE

EEER  EHN HEE  AESE Fi (8 5%RREFE
HEH) 721 1 72.1 0.798 771
AUC,., iz 434 1 434 0.048 771
WeEE 4713 5 943 104 6.26
&5 5151 11 468
W 361 4 90.3
EEHERN SEHH BHE Aotk Fib (G#dk) 5%FRAfE
) 456 1 456 0.187 771
c i3 1 0.05 1 0.05 0.00219 771
e B 333 5 66.6 273 6.26
A% 435 11 396
Pk 976 4 244
£ 3 FAEL v OSESHE
EHER  FHA BHEE  MMESOE Fib (o8dt)  S%MBRFE
HH 046 1 046 00373 771
AUC,, 2.8 437 1 437 0.357 771
WeERE 321 5 64.2 524 6.26
&F 375 11 340
s 489 4 12.2
EEHER P HEE  DRSEC Fib (G8Edt) S%BRAE
| 0.27 1 0.27 00718 771
c i1 021 1 0.21 0.0567 771
- B 180 5 36.1 959 6.26
&5t 196 11 17.8
P 151 4 3.76
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K4 VNI4T O ESE
EHER FHHM BHE FRESE P (08t 5%EAE
HEH 872 1 872 256 771
AUC,, 321 473 1 473 1.39 771
ey 1,234 5 247 0.724 6.26
A&t 3942 11 358
W 1,364 4 341
TEER FHFM BHEE  AMESE FiE (08dt)  S%RAME
HEH 156 1 156 1.08 771
c 3.1 227 1 227 158 771
- Wik 516 5 103 0.718 6.26
&5 1474 11 134
P 575 4 144
£ 5 RF= 70 roOSEGHTE
EBERN FH BHHE  ANESE Fik (98db) 5% BEFRME
e 238 1 238 0.279 771
AUC,, 2324 222 1 222 261 771
Webrg 634 5 127 149 6.26
&% 1.221 11 111
P 341 4 85.2
EEER  FHM HHE  RRZE Fhb (08U 5% BRAME
) 563 1 56.3 147 771
c REHA 161 1 161 421 771
- Bk 362 5 724 1.89 6.26
&% 733 11 66.6
W 153 4 384
#£6 7)FNF UBOSERSTE
EBER  FhHm BHEE MRS Rl Bt S%BRAE
eS| 2735 1 2735 6.20 771
AUC,, i3 1,300 1 1,300 295 771
B 2314 5 463 1.05 6.26
a=h 8114 11 738
B 1,766 4 441
EBHER FHM  HmE AR TR (GEt)  S%EERE
e 497 1 497 390 771
c EE A 332 1 332 260 771
e WERE 753 5 151 118 6.26
&5t 2,091 11 190
B 510 4 127
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