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Intracisternal injection of Y-aminobutyric acid (GABA) inio dogs causes a marked increase in the.ar~
teriovenous difference in the total phospholipid phosphorus concentration. This is duz to lowering the phos-
pholipid level in the arterial blood and to its elevation in blood leaving ths brain. Since the same result
follows Intraarterial injection of GABA, it can be concluded that when this compound s injected Intraarterial-
1y It passes through the blood-brain barrier and exerts a central action,
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Our earlier investizations [3) showed that’y-aminabatyric acid {GABA), if injected into the carotid
artery, produces a marked Increase in the tolal phospholipid phosphorus conceniration in whole blsod leav~
ing the brain. By distributive chromatography on paper soaked with silicic acid {4], it was found that this
change takes place on account of neutral phospholipids, while the content of acid phospholipids decreases.

When Injected intraperitoneally arnd into the carotid artery, GABA is known to accumulatz in nerve
tissue {1, 7, 10}, and this is attributed to its passage through the blood-brain barrier. Consequently,
changes described above in the concentration of total and individual phospholipids may be Interpreted 2s the
resull of the central action of GARA,

In the present invesiigation we studied changes ia the conceniration of total phospholipid phosphorus
in whole blood entering and leaving the brain after intracistersal injections of GABA. This could provide a
means {n the future of assessing effects of GARA whenadminisiered to the animal by varfous routes on
quaniltative changes in individual phospholipids in bleod entering and Jeaving the brala.

EXPERIMENTAL METHOD

Experiments were carried out on three male dogs In which in a preliminary operation the commbon
carotid artery was exterforized In a skin tube and all branches of the external jugular vein were ligated with
the exception of the posterior faclal veln, which has direct communication with the transverse sinuses of the
bralin,

GABA was InJected subocelpitally in a dose of 2.5 mpfkg body welght. Phospholiplds were fractionaled
by distribulive chromatography on paper soaked in silicid acid by the mathod of Marinett and co-worksrs
{8}, medified by A. A. Smirnov and co-workers [5], and subsequently hy oursslves [5).

Blocd from the external Jugwar vein was taken 14-17 sec afler the arterial sample; tals corresponds
1o the time of complate cirevlation of biosd in the brain [2). The {irst two blood samples, which acled a3
controls for that particular day of the experiments, were taken a fow minules aller the animal had beea
placed in the experimental room.
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TABLE 1. Arteriovencus Difference ‘n Concentration of Total Phospholipid Phosphorus In
Whole Blood in Doi,s after Intracisternal Injection of GABA in Dosc of 2.5 mgfkg Rody Weight

Experimental conditions L!pid phosphorus {in pg/m! bioed)

v common carotid artery | external juguiar vcin 1. P
Contrel 91.80:0.90 96.93.-1.08 <0.05. >0.02%
After injection of GABA
S min 88.07:2.67 108.323.03 0,01
20 min 83.50+3.46 109.422.00 <0608

EXPERIMENTAL RESULTS

According to our data (Table 1), under normal circumstances the difference between the mean fotal
shospholipid phosphorus concentration In whole blood entering the brain and in venous blsod is not signifl-
cant. The second and third blood samples were taken 5 and 20 min respectively after intracisternal injeg~
tion of GABA, which was accompanied by the development of 2 series of external signs of excitation of the
anima! {restlessness, dyspnea, salivation, increased heart rate, fyequent micturition, ete.). As Table 1
shows, 5 min after injection of GABA the artericvenocus difference In total phospholipid phosphorus concen=
tration In the blood entering and leaving the brain was considerably increased, This was eaused by a de-
crease in the lipid phosphorus conceniration in the blood entering the brain and a marked increase in its
concentration in the blood leaving the brain. A similar paltera was observed 20 min after injection of GABA,
when the level of phosoholipid phosphorus in the bleod entering the brain was apnreciabﬁy reduced while that
in the venous blood was Increased, These results show goed agreemeat with those of our previous investi-
gations {3, 4], when a marked Increase {n this arterlovenous difference in lipld phosphorus coxxcex:tm&!w
was found after intracarolid injections of GABA in doses of 2.5, 3.75, and § m:/ kg body welght, B i3
striking that GABA, when injected intracisiernally In o dose of 2.5 mgf kg, causes more marked changes {a
the concentration of these substances than when Injected inlo the carstid sriery.

The results of these experiments show that the effcet of GABA on the arteriovenous dilferences ia
total lipid phosphorus concentration takes place i the same manner regardless of the mode of injection of
this compound inio the body, and takes the form of a considerable Increase In its level in the blood leaving
the brain. These findings are indirect evidence that GABA can pass through the blecd-brain barrier, so
that fn the future {ts role in brais metabolism can be more caslly studied,

Electrometrie measurement of the volume veloeity of the cersbral clrculation [2] revealed uo slg-
nificant fluctuations during these time Intervals after administration of GABA. R can therefore be assumed
that the observed changes In arteriovencus differencs of tots! Upid phosphorusdeveloping atthesetimesalley
fntracisternal injection of GABA are the results of corresgonding changes In the mclabolism of nerve tisgus
-itsclf and are independent of the slight fNuctualions in rate of tho corebral blood flow,
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