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Determination of Ascorbic Acid in Rat Brain by Micro Dialysis
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Ascorbic acid (AsA) is the coenzyme of dopamine f -hydroxylase which catalyzes the conversion of
dopamine to norepinephirine, and is an important reductant in the brain as vitamine E. Inter-cellular
AsA concentration of Wistar rat brain and ODS (od/od) rat brain, which has a hereditary defect in L-
AsA synthesizing ability, were mesured by a micro dialysis technique. Detection limit of AsA with
HPLC-ECD for the dialyzed sample was regulated in 0.05 g g/ml. Inter-cellular AsA concentration in
frontal cortex, in striatum and in hippocampus of Wister rat were 15.1, 7.7 and 10.0 xg/ml, respective-
ly. No significant difference of AsA concentration were observed in Wistar rat and ODS rat fed the AsA

_sufficient diet. The level of AsA in ODS rat brain under the AsA deficient diet for 3 weeks had been de-

creased, especially in young one and were recovered quickly by a suppliment of AsA.
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ODS ( Osteogenic Disorder Strain) T v F 4 ~ 64 (HAZ L7 ) I AsA RZHH (BXZV7)
% 3BEE5 2T ASA RZEYFR Lo BT v M2, 1 mg/ml ® AsA 2 HFUHBKE S 272,
F 72 AsA BHEE%E D ODS (+/4) T v MIEFKE AsA RZFHTHE L, Wistar 7 v MIER
k& BEfECHEE L

AsA Mg FRENE, —EHIMATERNEICL VER LKL, 0% Cliizfl, FI47142
TR SR % —80C TR L7
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A MEE+750mV THlE L7,
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Fig. 2. Microdialysis-HPLC of AsA in rat brain.
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%4.5mm (§4fk), Bregma —4.8mm, 755 mm, #EE5 mm (H) OBFIIHA P =2 -V i
Bt A v P CEE LT MERIC, BREVT—AD<A( 7 0F 2— T CHRAET70-7 (24
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ECD M3, d— M vV 2 ¥y —%MAEA Y I ks OT b AT A (D 244) T
DBA % PygiiEse & UCsE L7 (Fig 1)o BBIMIE LC10mM ) ¥ B # (pH5.0) %2.0ml/min
O ESTH L7-8, AsA 134.74, DBA 139.353c& M L7z (Fig. 2),
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Fig. 3. Effect of AsA-deficient or AsA-sufficient diet on body weight gain of ODS rats. Each.
point represents mean value of fifteen rats. '
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Fig. 4. Time course of AsA concentrations in ODS rats (a) serum and (b) cerebral cortex.
(=(=) :+/+ def, (—@—) : od/od def., (—O—) : od/od suf. Vertical bar represents
S.E.M. of five animals. *p < 0.001 compared with control (od/od suf.) rats.

# 2 FETHBOMM LA SN, 3EE TR SILEDO I, BEOBEMPLFTREI AN,
2) ODS 7 v POMTEH AsA R, RZAFER 1AM T LODH 1 /10122 Lz, £
DBIEAITHBL LR Z % 3 BB TI20.12 xg/ml 12 F TR Lizo X IBEETIIERBIAE 2B HI2L
LIEWEZ /R L7275, 4040.7 pg/ml OFFIZR2 T W72 (Fig. 4 a)o —H ODS J v MO FEY
F A4 XD AsA EEIR, RZAEFATHZ1AMT, BLDOORT0%IHA L, 288, 3EMTEZI
ZN45%, 26% 2% T L7z, AR TR ERBLAE 1 AR HIZA LA L7225 T —E DRI R
et T\w7z (Fig. 4 b)o
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Fig. 5. Correlation of AsA concentrations between serum and cerebral cortex in ODS rats.

Table 1. Recovery of AsA by Microdialysis

Celulose; 1. D. O.me, Thickness; 11 zm,
Flow; 1 #1/min of Ringer’s solution (37°C)

AsA Conc. Length of tube Revocery Comment
1 pg/ml 3mm 23.3% } Striatum
0.5 #g/ml 3mm - 15.0% Hippocampus
1 pg/ml 2 mm 13.6 % } Cerebral
0.5 pg/ml 2 mm 10.4 % cortex
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Table 2. Inter-Cellular AsA concentration of Wistar rat and ODS rat brain -

Wistar rat ODS rat
Body weight 280 — 300 ¢ 110 — 120 ¢
Regional brain
Frontal cortex 15.1 zg/ml 16.5 #g/ml
Striatum 7.7 1g/ml 6.4 «g/ml
Hippocampus 10.0 pg/ml 7.0p#g/ml

Table 3. Effect of AsA deficiency on ODS rat brain

Rat Before After
treatment 3w treatment
Adult (7w)
Striatum 5.8 ug/ml 3.4 pg/ml
Young (4w)
Striatum 6.4 xg/ml <0.05 zg/ml
Hippocampus 7.0 2g/ml <0.05 ¢« g/ml

Table 2 IZ/R U745 RAE 5 N7z, Wistar &, ODS R CTHREICEND - 72K RAT COMIEE AsA &
CIRTHEOBICIZE A LERRBOONLE D o7, —HRIC Wistar T v FEHOFED F A XHD AsA &
13300~350 £ g/g TH H75, MIBEICHH SN D AsA BRIBEDBREOEHVEE TI5~17 1g/ml Th o
72o TOZ L, AsA RZIREETHA AsA OV MFEPREOENL VBRI THLILERH
HTE %,

AsA RZIRETOMIE AsA &1, FVODS T v b (4W) DA, KZ 3B EOREEK, BE
WIRRHHERSR0.05 # g/ml LT T o7zs LA L, £ 7HEOODS 7 v b TIRRZ 38H HOMEKIC
BWC, EEOHES B.4ug/ml) ThHY, AsA KZAWICBT DML AsA 125 2 B BBE, %
BFERBICHDLFPRENT L% 572 (Table 3 ),

T/, MM ASABOETL/AZODS 9 v MZAsA (1 mg/ml) Z2RMUgEKE525L2H
BiCid, HIEER AsA BANZIZTERICR 72, T2bb, Ml AsA BEOEGIE, WHHLZHRLTHD
T EATREE S iz,

= £
S v MEHHIEE ASA B, v 27 0% 471 A& HPLC-ECD O#MERIZE Y, 0.054g/m T
WETHIEWNTELDN, COBBBRRIL, Y7V 7y 40 (165) 2L VELTHIEILEST
EHIRERCHNETE S, 20K ER, MEFTHREEO AsA EOBLEERHICLLLHT E
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