
SHORT COMMUNICATIONS 

Alcohol dehydrogenase activity in rat brain: evidence for the metabolism 
of succinic semialdehyde to gamma-hydroxybutyrate 

Tt41 IV<I.SI NU. of alcohol dehydrogenase IAdH. alcohol NAD’ oxidoreductase. ECI.I.I.l.) has been 
reported in rat brain’ despite earlier negative reports ‘,A. Since the level of activity of the enzyme detected 
in the hrain is low. about 0.05 per cent of that found in the liver. it is difficult to imagine that it can pla) 
a significant role in overall detoxification processes compared to the liver. It is possible though that the 
AdH in the brain is responsible for the metabolism of a normal metabolitc possessing primary alcohol 
or aldchyde groups. 

Gamma-hydroxybutyric acid (GHB) is present in rat brain A and. from tracer studies using 3H-GABA, 
appears to he readily formed from GABA.’ The reverse reaction. that is the formation of GABA from 
GHB. does not occur directly. hut involves the metabolism of GHB via the TCA cycle and glutamate.” 
The prcscnt report confirms the presence of AdH in rat brain and presents evidence that the enzyme can 
rcadilq reduce succimc semi-aldehydc (SSA) to GHB irl rifro. 

X1tr~rriul.s mtl ~~rdwtls. Pure succinic semialdehqdo was prepared by the method of Taberner. Barnett 
and Kerkut.’ Alcohol dehydrogenase from horse liver was obtained from the Sigma Chemical Co.. Lon- 
don. All other reagents were analytical (A.R.) grade nnd were obtained from BDH. Poole. Dorset. Eng- 
land. Eight Wistar albino rats of either sex were sacrificed and the brains quickly dissected out, rinsed 
in physiological saline at 0 and homogenized in two volumes of saline at 2000 revjmin in an M.S.E. 
homogenizer. AdH was prepared from this extract. firstly bq followmg exactly the method of Raskin and 
Sokoloff.’ and secondl) by the standard purification procedure described bq Bonnischen and Brink.8 
Assays of AdH activity were carried out at room temperature (22 ) in a total volume of 3 ml in cells of 
Icm light path on a Unicam SPSOO spectrophotomctcr. Assay conditions were as follows: (i) 0.1 M glvcine 
bodium hydroxide buffer. pH 9.6.0.5 mM NAD. 0.01 mM_ I mM GHB (sodium salt) and enzyme eq;ival- 
ent to 25 /lg protein; (ii) 0.1 M sodium phosphate buffer, pH 6.6. 0.05 mM NADH. 0.01 mM_I mM SSA 
and enzyme extract as above. Reaction rates were determined over a period of 6 min immediately follow- 
ing the addition of substrate. En7ymc activity was expressed as nmolcs of NAD reduced (or NADH oxi- 
dircd) per min per mg of protein. 

Result\. No AdH activity was detectable in the extract prepared b) the method of Raskin and Sokoloff 
using theaaaa) method dcscrihcd above. SimilarI>. no activity was dctectablc in a crude brain homogenate. 
AdH acti\it) was, however, mcasurablc in the partiallq purified brain extract (see Table I) with ethanol. 
acctnldehydc or SSA as substrate. At pH 9.6 the conversion of alcohol to the corresponding aldehgde 
is f~~voured and a linear rate of reduction of NAD over a period of twenty minutes was obtained. The 
maximum rate was obtained with 2 mM ethanol and this was completely inhibited by 2 PM pyrazole. 
GHB. under the Same conditions. did not product an\ reduction of NAD. At pH 6.6, the addition of 0.2 
mM acetaldchyde produced the maximum rate of oxidation of NADH. Under the same conditions the 
addition of 2 mM SSA produced an cqui\alent rate of oxidation of NADH. In order to ensure that the 
cntlme activity measured was not due to aldehqde reductase, incubations wcrc performed in the presence 
of p~ratolc and pentoharbltonc and with NADPH as cofactor. Pyrarole (2 /tM) completely inhibited the 
reaction in the presence of acetaldeh>dc of SSA. Pentobarbitone (0.5 mM) had no effect on the reduction 
of either substrate and neither substrate was reduced to any measurable extent in the presence of 0.05 
mM NADPH. 

There was not auficicnt en7;mc activity available to enable the kinetic parameters of SSA reduction 
to hc dcterminod using the partlallj purified brain extract. The Michaelis constant for the reaction of SSA 
v,ith AdH was therefore determined using crystalline AdH from horse liver. The apparent K,, for SSA 
wasO.X7 mM (0.05 mM NADH). Under the same conditions the apparent K,,, for acctaldehyde was 0.075 
mM. 

Dive K~\IOII. The prcscnt work conlirms thal no AdH actibit) is detectable in crudc homogenates of rat 
brain.’ Howcvcr. in a partially purllied preparation a low level of activity was detectable using traditional 
assay techniques (see Tahlc I I. Raskin and Sokoloff’ used an assay involving the coupled reduction of 
lactaldch!dc to pt-opancdiol. which iq more specific than the assay used here. and wurc able to mcasure 
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