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Pharmacokinetics of 4-hydroxy-3-methoxybenzaldehyde and
p-hydroxybenzaldehyde, Constituents of
Gastrodia Elata, in Rats

Chul Soon Yong', Qi-Zhe Quan, Jeoung-Ae Kim, Jeoung-Hee Ha*, Dong-Ung Lee** and Keun-Huh

College of Pharmacy, Yeungnam University, Gyongsan 712-749, Korea
*College of Medicine, Yeungnam University, Taegu 705-035, Korea
**College of natural Science, Dongguk University, Kyongju, 780-714, Korea
(Received February 13, 1999)

ABSTRACT-Gastrodia elata (GE) is an oriental medicinal herb which has been used traditionally for the treatment of var-
ious brain diseases including convulsion and epilepsy. The purpose of this study was to determine pharmacokinetic param-
eters of 4-hydroxy-3-methoxybenzaldehyde (HMBA) and p-hydroxybenzaldehyde (PHBA), constituents of GE, in rats.
Male rats were cannulated in the femoral vein, femoral artery, bile duct and ureter. They received a single i.v. bolus dose
of either HMBA or PHBA through the femoral vein. The concentration of HMBA or PHBA in plasma, bile and urine sam-
ples were analyzed by reversed-phase HPLC. HMBA and PHBA have very short half-lives, i.e. 4.03 and 2.26 minutes
respectively. Most of HMBA and PHBA were thought to be eliminated through metabolism as the metabolized fraction
approaches unity. Derivatives of HMBA or PHBA with longer biological half-lives should be designed to develop better
anticonvulsants and more complete qualitative and quantitative understanding of the overall pharmacokinetic fate of these

compounds awaits further investigation.

Keywords—Gastrodia elata, Anticonvulsant, Pharmacokinetics, 4-hydroxy-3-methoxybenzaldehyde, p-hydroxybenzal-

dehyde
2RE A, Bl AU, AoV, AN B AAAB B W7 R eI AHgSolA oo
g Gulolg 2ge] B EE NRHOR Uehks Ba BF golel 1E Qe Aok 2 10 R 05 )
A Agoln}, (RS AT B g AV P4 ARABE AfAlse E3vt o8 A7 dsiM daHe

o,

o] ALgFHo] gt} HTole FFAAAY F837 oA
A73A g2l y-aminobutyric acid(GABA)S] 2H8-& =7k
FIAY GABAS F4e xEshs HES| 7K X5EY
FFHE o|F Yrhh

AWKk, Gastrodia elata Blume)x= ‘T3 ZHOrchidaceae)
of &3l FRAER Hele) Yol glom A I vt
FE Yol glo] FEES & gl Aol Heg gL
£ HEdA F53HA Retuz 2Pl 7t F%ol
(Armillarea Mellea)Z5€] A&
o Avks AFAE Y 371 9o

2

e Bolg

B =R #3 Bl o] AAAR
Tel : 053)810-2812, E-mail : csyong@ynucc.yeungnam.ac.kr

47

Uehlle #8714 2§88 AvsHd diside
o BRo| BEAR) ¥ Atk BA7AL e I7+EH
gastrodin, M54 35HE, §714F G 2 Bsitosterol 5
Z79] Aol EYEo 1 9o tE BHEE H o)E
o] ARG ARFEl] tE A7t Bad Aotk
2 dpze Hute] Wk, $ehe, ¥ dichloromethane
Z 1389 AL diksle B By
o B4e Yehlle B8O 2HE yaminobutyric
acidE succinate® 13l 3= &40 ¥l GABA-T(GABA-
transaminase) A3 &7 L GABAa 583 &3A 4%
Vehlis S4E2S DBl 43234 3 EA M2 U5
© 9 sgts=2A =gy s=rt 338 e IS

o) KeJKe]
S ==1




48 48e - WE - AR

2 A7 ArkEL ol Mze YAUAES A
3] Slslel ArlerE A=A 2YskT THOR B
e Jehhe SEAE TS, 1 489 Fagze
A AR AN BEI, Uobrh IR o
F3b7] 9ol HEBRZ WS 45584 3 B A=Y
SIS B e} SESAMEGYIEY B AE
542 dTsuA s

SEET

Aok A 717]

A|%¥S & 4-hydroxy-3-methoxybenzaldehyde(HMBA )=
Nakaral Chemicals LTD/| %], p-hydroxybenzaldehyde (PHBA)
9} benzenesulfonamide(BS)= Sigma Chemical Co.oll A +
Hste] ARSI, EIZ, 2 L3-E, sodium phosphate
{monobasic), sodium phosphate(dibasic)= Duksan Pure
Chemicals Co.2588 FY3IA2L, SFHEVEH L Riedel-
deHaenAHHPLC grade)ZH-¥ 3t} & 121(25,000
IU/5 mly2 SHAeA FYste] ARgsigied, 1 ¢ BE
Aok 55 Z2 dFS AMSSIE A, AF0) AMES RE
H4F8qL2 Milli QMillipore Co., U.S.A)°) 18 MQ-cm®
SHAA Axg FFHTE ARSI Az B AEel
A& HPLCE Jascort(Japan)e] 71E, Z#-2 Inertsil ODS-
3(5 um, 4.6X150 mm, Japan)S ARSI 2 9 717]¢
717+ 2= A4 @ HE7](Corning, USA), sonicator(Branson,
USA), aspirator(Eyela, Japan), V] %<4)¥ 2] 7] (Eppendorf
5415C, Germany), shaking water bath(KMC-1205SW1,
Vision Co., Korea), pH meter(Orion Research Inc., USA)
& A&

M S8

AR ARSE TEL B Al WRHIE SEAIE
$29 digd)eld 743 SDA A IAE B g
FEEARIM ARSAIZ & AF 200250 ol SFHE A
AT A7 B9t B3 AR GIRAR)E SE3
FFPEA AUREE 2242°C, ANEEE 55£5%2 FA]
SHEAM 2L 1247 LTI HEE 243 A T

o > of

oS F0{ W AlE AFH

AEHE 16A7H5e B9 F5st A AFAm=3)2
A2 JPEA wH S ohg 2 o ZAFPE-50, Clay
Adams, USAYS AMg-3te] tiE R 9 2 Huo] 443
o} vl A3 FEY S B39 Fusie]l HMBA,

J. Kor. Pharm. Sci., Vol. 29, No. 1(1999)

i I o i =

PHBAS 7}7} 100 mg/kg(body weighty® a2 gl =
o ER Yoz Rt oFEFH £ 1,2, 3,5, 7,
9, 12, 15 % 20814 <k 120 WE HEF Tl AU
cannula® 53] AT, BE Hoole AL g
(20 TUMS AHE-3te] FF] AR o|PrH o &44
PAg B fsld Qe FRkge] AHETE F
stk AEe Ae FA] A E 12,000 rpm, 2
min) ¥, 8% 50 W AAsI FF3r] A7ER -20°Ce
A W5 BAEt. HMBA 5o & 339 Alxds 39
Aol A3 ol ZAIPE-10, Clay Adams, USAYS 5
3] Q& 308 7HoZ AIVA], BES 308 7HEHeE
1502712 A& 02 A EE A3 PHBA F9% HF
AH= 15, 30 2 45890, 2= WZF 7HEo2 12A7W1A]
A&Ho 2 AEE At AFHg FdFEAFH 8= 12,000
mpmollA 587 AR T F7s] A7 -20°CAA
WE BasAnh

ofZo| Mg

A &% HMBAZ PHBAY &5+ thad} 2 HPLCH
HS ALR-lo] Aslon, HPLCY A2 Table I3 72
t}. A3 HMBAE A %3l7] 95l HMBAS &3 8
2 50 woll WE-EFEAZ BS(50 pg/ml, in methanol)S
100 W 7¥stdth. 7)o 22X E 1.0 miE 7FI 28
7} vortex mixing3F3Th. 12,000 rpmolA] 3E7F YAEEA
7 HMBA®} BSE 3t f718A15S Eejsid divks
2 Z9 AN U, ol 50 WwE 7k 9 F
HPLCE A3t B53 859 HMBAE AF7] 9
slo] PAIEF (12,000 rpm, S min) ¥ FA3] 47 o}
S e}t FYF 2ANA HPLCE A FstArh
PHBAS] 8, ¥F % 2% 9] TE&= HMBA®| A3
3 FL3A s AFAL 45 57 HMBA
2 PHBA 25 05, 1, 2, 5, 10, 25, 50, 100 ug/mi= =

Table I- HPLC Conditions for the Determination of HMBA and
PHBA in Rat Plasma, Bile and Urine

Conditions
Parameters
HMBA PHBA
Acetonitrile : PB Acetonitrile : PB
Mobile phase (0.01 M, pH 6.8) (0.01 M, pH 6.8)
=23:97 =22:98
Flow rate 1.2 m//min
Injection volume 20
Column Inertsil ODS-3, 5 um, 4.6 I.D. X 150 mm
Detector 232 nm 220 nm
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Figure 1-HPLC chromatograms of (A) blank rat plasma, (B) spiked
plasma containing 25 pg/m/ of HMBA and internal standard, (C) 5
minute plasma sample after intravenous administration of HMBA
(100 mg/kg) to rats. Keys : 1 ; internal standard (7.2 min), 2 ;
HMBA (8.8 min).
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Figure 2-HPLC chromatograms of (A) blank rat plasma, (B) spiked
plasma containing 20 pg/m/ of PHBA and internal standard, (C) 5
minute plasma sample after intravenous administration of PHBA
(100 mg/kg) to rats. Keys : 1 ; internal standard (7.3 min), 2 ;
HMBA (8.5 min).
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Figure 3-Mean plasma concentration-time profile of HMBA and
PHBA after iv bolus administration of 100 mg/kg to rats. The con-
tinuous lines are the concentration curves predicted by RSTRIP.'>
The measured values are given as mean * S.D. for 3 animals.
Keys : O ; HMBA, @ ; PHBA.

Table II- Pharmacokinetic Parameters of HMBA(100 mg/kg) and PHBA(100 mg/kg) after Intravenous Injection to Rats

Parameters IMBA PHBA
AUC (mg * min/ml) 617.27 £ 172.14 972.75  23.10
MRT (min) 672 £ 1.85 3.42 £ 0.065
CLotal (ml/min/kg) 162.00 *+ 3345 102.80 * 2.36
ty2 (min) 403 £ 123 226 + 0.15
£ 2.10 X10™ £+ 4.0 X107 3.92 X1072 + 4.20 X107
7 1.90 X107 + 1.80 X10™* 430 X10™* £ 2.60 X 1075
CLx° (ml/min/kg) 0.040 * 0.0018 443 + 0.19
CLg (ml/min/kg) 0.32 + 0.031 0.044 £ 0.0028
Vs (mlkg) 1088.67 + 2.23 351.58 % 6.66
Fn°® 0.998 + 0.0981 0.960 = 0.0212

*Urinary excreted fraction calculated by X, /administered dose
"Biliary excreted fraction calculated by X,/administered dose
“Renal clearance

“Biliary clearance

“Metabolized fraction (Fy,) calculated by 1-(f,+f,)

*Mean * S.D.(n=3)
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Figure 4-Cumulative amount of HMBA in bile after iv bolus
administration of 100 mg/kg to rats.
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Figure 5-Cumulative amount of HMBA in urine after iv bolus
administration of 100 mg/kg to rats.
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Figure 6—Cumulative amount of PHBA in bile after iv bolus
administration of 100 mg/kg in rats.
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Figure 7—Cumulative amount of PHBA in urine after iv bolus
administration of 100 mg/kg in rats.
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