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Study on the Metabolism of Gastrodin in Rat Brain, Liver, Kidney and Different Brain Regions
Homogenate

WANG Qiaol’z, CHEN Guoshen', ZENG Su? (I.Institute of Materia Medica, Zhejiang Academy of Medical Sciences,
Hangzhou 310013, China; 2.College of Pharmaceutical Sciences, Zhejiang University, Hangzhou 310058, China)

ABSTRACT: OBJECTIVE To study the metabolism of gastrodin (Gas) in rat brain, liver, kidney and different brain regions.
METHODS Gas was incubated in different tissue homogenate at 37°C in vitro. An HPLC method was established to determine
the metabolite concentration after incubation. RESULTS The results showed the velocity constants of formation metabolite, HBA,
were 0.030 5, 0.012 1 and 0.140 9 pg-mL™"-min™ in brain, liver and kidney, respectively. The clearance rates of Gas were (29.7+2.1),
(10.4+0.8) and (299.5+22.7) uL-min"g"" in the brain, liver and kidney, respectively. The metabolism rate of Gas was slow in brain
and liver, while it was fast in kidney. In brain homogenate, the formation velocity of HBA was fast in the cerebellum, thalamus,
pons and medulla oblongata, and slow in the frontal cortex, hippocampus and striatum. The velocity constants of the formers were
about 1.5 times higher than those of the latters. Clearance rates of Gas were (45.9+7.4), (39.6£5.6) and (24.4i3.0)uL-min‘1- g‘1 in
cerebellum, thalamus and cortex, respectively. CONCLUSION Gas is stable in non-enzyme system and can be metabolized to
HBA in brain, liver and kidney homogenate in vitro. And Gas is metabolized most rapidly in the kidney. The metabolism rates of
Gas in the cerebellum, thalamus, pons and medulla oblongata are faster than other three brain regions.

KEY WORDS: gastrodin; gastrodigenin; p-hydroxybenzyl alcohol; homogenate; metabolism in vitro; brain
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Fig1 HPLC chromatogram

A-blank brain homogenate; B-brain homogenate sample incubated 60 min; C-blank liver homogenate; D-liver homogenate sample incubated 60 min; E-blank

kidney homogenate; F-kidney homogenate sample incubated 60 min. The initiate concentration of Gas was 103.3 pg-mL"; 1-Gas; 2-HBA
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Tab 1 TIntra- and inter-day precision, accuracy and absolute
recovery of HBA in homogenate

K% % RSD/Y

ym K 1 i (VIS

lngmw - Hy H 1 /¢ H/%
(n= (n= )
i 0.5 6.7 7. 98 95.6
27 1.5 1. 99 96.6
9. 1.0 1. 98 . 99.4
0.2 9.6 12. 103 91.9
1.] 22 2. 104 90.9
47 . 1.9 2. 98 96.0
=) 1.1 2.1 2. 105 89.9
9.4 1.3 1. 97 97.2
37.¢ 1.3 1. 101 5 95.4
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A1 37.93 pg-mL™ KW E T-20 CHAE 3 AN H, &
TR IE o ) 0 FH I P AR 25 58 HBA 70 (0.59
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110 h =WEBCE RIS E T, HBA 18 3 R A,
AR .
2.2 Gas (ERRM. . B AR
221 ARGE MR N - B )k AR 2k 103.3
ng-mL" Gas 7E KBV AT IN4LZU50 8 i E 30,
60, 90, 120, 180 min Ji7, &=L HBA, WK

2. AR HBA FRIR -] 5 RE LR 2.

40

é —— 7
fg —— i
_;: —h— I
0 50 lOIO I.:IJO 2;)0
t/min
2 HBA #Efi. FF. B4 % A RERE - BT 1 Z(n

= 4)

Fig 2 The concentration-time curves of HBA in brain, liver
and kidney homogenate (n = 4)

F2 M. . BARBRA ALK HBA WE 377 (n
= 4)

Tab 2 The regression equation of metabolite HBA in brain,
liver and kidney homogenate (n = 4)

HBA A= B = 1157 Gas 10 (1) =4 Y Gas P4 [F]
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Zg.
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Fig 3 The concentration of HBA versue concentration of Gas
curve in brain, liver and kidney homogenate (n = 4)
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Tab 3 Parameters of Gas metabolism in brain, liver and
kidney homogenate (n = 4)

M AR hgy | EEREA
/ng-mL™ min
Jivi C=0.030 5 ++0.339 6 0.9984 _ 0.030 5+0.000 7
JiF C=0.0121£-0.017 2 0.9984  0.012 1+0.001 4"
=) C=0.140 9 1+8.543 8 0.9793  0.140 9+0.008 6"

7 "P<0.01 vs i
Note: "P<0.01 vs brain

&l 2 A% 2 TN, B A WOR 103.3 pg-mL' Gas
2180 min ¥ H S5, BREARERMARBISL, . T
AT /My Gas #40H . Gas(103.3 pg-mL™, Bf
361.3 pmol- L™)E 213 AR 3 h J5 404 71.8 %1%
WA HBA, B4 13.3%, BF40 4.7%.

Gas TEMRAMUBHN A= il HBA, 7EMG AF2136
Gas W%y, MRS BRI =PRI BEARAK, T
MEiRZE Gas WO A G IR, AR50 AR
rpE AN 2525 2% 4 2009 4F 8 F1 55 26 545 8 M

T
my ™ u T(O:'Oi “min Ky /pmol L /”L.rili:-l. '
i 302+7.1 1020.0 +241.0 29.7+2.1
JH 11.8+4.4" 1155.5+468.9 10.4+0.8"
(53 233.2+69.4 791.9+281.2  299.5+22.7"

i UP<0.01 vs JiK
Note: "P<0.01 vs brain

3 E4ERER, BALK Gas AR RE hE T
i RITF 240, £EAR R 2 (5 B0 B (40 mgrmL™), '
LT Gas BN BR 220 T I Fi 421
2.3 Gas {E KRN X3 A) 2w (r AR
231 AU EVER RN — i AR i 2 Gas
103.3 pg-mL™" 7E K I ZH AN ] B 3 50 23 Hh g4 b
R 30, 60, 90, 120, 180 min 5™/ HBA 5
LK 4 Fi3k 4.
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Fig4 The concentration-time curve of HBA in different brain
region homogenate (n = 4)
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Tab 4 The regression equation of metabolite HBA in different
brain region homogenate (n = 4)

i TR hemm O ORRRA
/ug-mL™ -min

K2 C=0.023 8+0.1885  0.9993  0.023 8+0.001 8
SURE C=0.022 1403826  0.9984  0.022 1+0.001 9
b C=0.021 6:+0.3080  0.9980  0.021 6+0.002 9
Fe i C=0.0320r+0.4946 09992  0.032 0+0.006 0"
T by 5 4 fisi C=0.0362+0.3789  0.9996  0.036 2+0.004 3"
N C=0.036 41+0.606 0 0.9967  0.036 4£0.003 7"

x5 FRMEXA¥RF Gas HREHSH (n=4)
Tab 5 Metabolism parameters of Gas metabolism in different
brain region homogenates (n = 4)

T
ym Vimax/ Hrioll(-)i “min Ko/ umol-L™ ”chn'l:nnt{ .
R 30.1+5.5 1267.6+394.2 244+3.0

T 273+7.0 701.4 +207.2 39.6+5.6"
N 358+9.8 818.2+367.5 459 +7.47

FE: UP<0.01vs B2 SUIRTE.
Note: "'P<0.01 vs cortex, striatum, hippocampus
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Fig5 The curves of HBA formation in different brain region
homogenates (n = 4)
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i VP<0.05,2P<0.01 vs JZ )24
Note: "P<0.05,2P<0.01 vs cortex
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