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s ampling c o uple d with e le c tro c he mic al de te c t io n.
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Glucose is t he main source of energy for t he brain. Ext racellular glucose
concent rat ion is dynamic and result s from a balance bet ween act ive t ransport from
blood and ut ilizat ion by brain cells. Bot h t hese mechanisms exhibit regional variat ion
in response t o st imuli.

The development of t he microdialysis diffusion sampling t echnique by
Ungerst edt in t he early 1980' s provided a means of easily obt aining, macro- prot e in
free , dialysat es of t he ext racellular fluid (EC F ). At present , t he concent rat ions of
glucose , like lact at e , pyruvat e and glut amat e in dialysat es are most frequent ly
assayed by HPLC syst ems which cont ain a column t o t emporally separat e t he
analyt e(s) of int erest , a react or column cont aining immobilized subst rat e specific
enzyme(s) t o generat e H2O 2 as per Eq. 1.

Eq. 1. Subst rat e + O 2 - - - - - - - O xidized subst rat e + H2O 2

Enzyme

and an elect rochemical det ect or t o quant ify t he product of t he oxidat ion of H2O 2 at
500 - 700 mV. However t his t echnique, alt hough ext remely sensit ive and reliable
requires considerable t echnical out lay and expert ise while t he t emporal resolut ion of
t he t echnique is dependent upon t he ret ent ion t ime of t he analyt e in t he column.

This t alk will focus on recent st udies at BAS t hat have result ed in t he
development of met hod for t he on- line , real t ime measurement of brain EC F glucose
from conscious, unrest rained rat s. This new on- line t echnique is t echnically
undemanding and as such represent s a great simplificat ion of t he met hod used for
measurement of glucose. Alt hough t he result s present ed are for glucose t he
met hodology is t ransferable t o t he measurement of pyruvat e , lact at e and glut amat e ,
provided t heir respect ive enzymes exhibit a high degree of subst rat e specific it y.

This simplified met hod result ed from development of a ' bilayer ' e lect rode and
reconfigurat ion of t he fluid circuit normally associat ed wit h microdialysis sampling of
EC F . In brief, Glucose O xidase immobilized ont o t he surface of a
O s- polyvinylpyrr idine wired HRP (O s- gel- HRP) glassy carbon elect rode which was
maint ained at 0 mV and det ect ed t he current generat ed from t he reduct ion of H2O 2
produced by t he Glucose O xidase . Int erference from ascorbic acid was eliminat ed by
overcoat ing t his ' bilayer ' (Glucose O xidase/ O s- gel- HRP) elect rode wit h a cellulose
acet at e film concurrent wit h t he use of a plat inum t ube generat or maint ained at 250
mV. The microdialysis perfusat e was mixed wit h a low pH phosphat e buffer t o
minimize t he oxidat ion of ascorbic acid, buffer t he det ect or from variat ions of pH and
increase t he enzyme effic iency.

In invivo experiment s were performed in rat s during t he 4 days immediat e ly
aft er a microdialysis probe (C MA 11 - 1mm dialysing membrane) was chronically
implant ed int o t he st r iat um. A cat het er was also implant ed int o t he int raperit oneal



cavit y and ext eriorized on t he head adjacent t o t he microdialysis probe. Using t he
BAS on- line syst em st r iat al glucose in t he conscious rat was measured t o increase by
71 +/ - 3% (n = 4 rat s) in response t o glucose load of 1.5 ml of 10%glucose in ringer .
Anest hesia (40 mg/ kg Nembut al IP) increased st r iat al glucose by 69 +/ - 3% (n = 5
rat s). In cont rast perfusion of t he microdialysis probe wit h Verat r idine 50µ M for 12.5
min reversibly decreased basal st r iat al glucose by 94 +/ - 2 % (n = 4 rat s). These
result s are all consist ent wit h published dat a and confirm t hat EC F glucose levels are
influenced by neural act ivit y and body glucose levels. Addit ional behavioral
experiment s demonst rat ed t hat EC F glucose increased by 50%t o rest raint st ress (n =
1 rat ) but was unchanged during experience of an open fie ld t est (n = 2 rat s). In
t hese experiment s each ' bilayer ' e lect rode could be used for up t o 4 invivo
experiment s.

These result s demonst rat e a reliable and easy t o use on- line syst em t hat
because of it ' s high sensit ivit y and st abilit y will facilit at e t rouble free on- line
measurement of EC F glucose. C urrent ly we are endeavoring t o adapt t his procedure
for t he measurement of lact at e , pyruvat e and glut amat e .


