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y-Aminobutyrio aoid (GABA), a rrubetanoe rhioh ha8 8 unique ooourrenoe 

in the central nervOu8 ayatem, has been shown to h8ve ~hyeiologioel effeote 

in 8 number of biologioal teat ayeteme (see referenoee in Roberts and 

Eidelberg, 1960). Moat of the observations have rrhown CABA to be inhibi- 

tory, 8 greater amount of 8 given type of stimulation being required to 

elioit the a8me responee from 8 particular neuron81 element after exoge- 

nous applioation or endogenoue elevation of GABA than before. GABA and 8 

vsriety of other ninhydrin-reaotive oonetituents can be extraoted quanti- 

tatively from homogenized brain tiaaue by mild prooeduree whioh involve 

denaturstion of proteina 8nd poesibly other high moleoular weight oon- 

etituente, but not oleavage of oovalent bonds. These include extreotion 

with 8~$ aloohol and oold, dilute aqueoue piorio, triohloraoetio, or 

perohlorio eoids, and heat coagulation followed by dialysis. Although 

studies in our laboratory of extraote of partioulstels prepared from liver 

and kidney in a variety of aqueoue media invariably have ahown 8 virtually 

complete liberation of the easily extraotable amino aoids into the sua- 

pending media (Roberts and Simonsen , 1960)~ reoently sediments prepared 

from brain homogenates In various saline mixtures have been found to re- 

tain approximately 60$ of the total GABA (Elliott and v8n Gelder, 1960). 

* This work mra eupported in part by grants R-2655 and R-1615 from the 
National Inetltufea of Realth and a grant from the National Aasooi- 
atfon for Mental Health. 
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These findings suggested that a speoifio binding meohanism for GABA might 

exist in tissue of the central nervous system. 

The results of typical experiments indicate a binding of GABA in 

brain whioh is apparently non-enaymatio (Table I). The experiments were 

performed at O-4' C. under oonditione whioh were shown in separate experi- 

ments not to permit metabolism of the added GABA-l-Cl4 to take plaoe. To 

weighed portions of freshly disseoted rat brain, lung, heart, spleen, 

kidney, and liver were added 9 volumes of incubation medium aontaining 

GABA-1-C14, The tissues wsre homogenieed , incubated at 0' C. with shaking 

for 50 minutes and then oentrifuged for 30 minutes at 23,000 x g. at 0'. 

The supernatant fluid was poured off, the residue weighed and resuspended 

in the original volume of fresh medium not containing isotope, and suit- 

able aliquots of the original homogenate and resuspended residue were 

counted in a scintillation oounter. The results show that GABA-1-C14 is 

bound to the brain sediment but not to that of other tissues (Exp. 1) or 

to brain acetone powder (Rp. 3). The radioactivity in sediment from 

heart homogenate (Rp. 2) was washed out by resuspension in the medium 

but most of that in the original sediment from'brain remained through two 

washinga. 

Results similar to those above were obtained in experiments employ- 

ing equilibrium dialysis, in whioh 2 ml. aliquots of 10% tissue homo- 

genates were dialyzed against an equal volume of suspending medium and 

aliquots of the external fluid counted after 4 hours of equilibration at 

4O c. Subsequent experiments showed that in mouse brain homogenates 

binding of GABA-1-C14 could take plaoe optimally in 0.05M TRIS buffer, 

pH 7.5, oontaining 0.5M NaCl. Virtually no binding took place when the 

NaCl was omitted. The GABA binding oapaoity was shown to reside en- 

tirely in the low-speed residue in experiments in which the resuspended 

residue was oompared with the supernatant fluid. To date all attempts 

to solubiliee the GABA binding material have failed. Clarifioation of 

brain homogenates by treatment with Ween-20, desoxycholate, or by 
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TABLE I 

Uptake of GJCBA-~-C~~ into Sediments of Homogenatea of Brain 
and Other Tissues 

0 of total 46 of total 
l&p. 
NO. Tissue 

volume in, 00unte in B 
sediment sediment i-k A 

(A) (B) 

1 Brain 10.0 26.0 2.60 
Liver 9.0 5.9 0.65 
Heart 10.4 0.71 
LunS ;I:"6 

57::: 
0.80 

Spleen l 5.7 0.66 
Kidney 9.9 7.9 0.80 

2 Brain 
a. Original sediment 
b. 1~ washed 'I 
o. 2x washed " 

Heart 
8. Original sediment 

b. lx washed " 
o. 2x washed " 

10.1 
:;*; 
32:3 

)2*;% 
3:20 

9.8 8.3 0.85 
0.10 

Z 0.09 

3 Mouse brain 
aoetone powder + , 15.7 12.7 0.81 

* Derived from residue weight assuming a density of unity for both the 
sediment and suspending medium. The suspending medium had the following 
composition: 0.154 M NaCl, 10.4 parts; 0.154 11 MgSO4, 0.1; 0.25 N 
glucoee, 0.3; 0.11 sodium phosphate buffer, pH 7.2, 1.2. 0.1 mg of 
GABA-l-C14 (2.7 mC/mU) was employed in 10 ml of the above medium. The 
sediments in Erp. 2 were resuspended in isotope-free medium. 

+ 100 mg of acetone powder oontaining high levela of L-glutamio acid 
deoarboxylase and y-aminobutyrate-c-ketoglutarate transaminaee activities 
was eusnended in 2.5 ml of medium and inoubated for 70 minutes. 

ultrasonication resulted in loee of aotivity. It is likely that the 

binding of GABA-l-Cl4 found in the above experiment8 was minimal, since 

there wae considerable GABA present in the brain preparations employed. 
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More soouratr quantitative and kinetio experiments await the removal 

of endogenous GhBA and purifioation of the binding material. The 

binding of GABA whioh haa been obwrved oennot yet be related to the 

known physiohgioal effeota of GABA in the central nervou8 syetem. 
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