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Intracisternal injection of'g-aminobutyrte acid (GABA) into dogs causes a marked Increase in the .ar -  
teriovenous difference in the total phospholipid phosphorus Concentration. This is due to lowering the phos-  
pholipid level tn the arterial  blood and to its etevaHon i.n blood leaving the brain. Since the same result  
follows Intraarterial injection of GABA, it can be concluded that when this compound is injected Intraarterial- 
ly it passes through the blood-brain barrier and exerts a central action. 

Our ear l ier  investigations [3] showed that 7-amtaobutyr~e acid (GABA), if Injected into Lh~ carotid 
ar tery,  produces a marked increase in the total phosphollpId phosphoru.s concentration In whole blood leav- 
Ing the brain. By distributive chromatography on paper soaked with siltcfr acid [4]~ it was found tha~ this 
change takes place on account of neutral phosphoHpids, w,Mle the content of acid phospholtpids decreases .  

When injected intraperitoneally and into the car,)lid ar tery,  GABA is known to accumulate in nerve 
tissue | I, 7, I0}, and this is attributed to ~ts passage through the bl~d-bra[n harrier, Consequently, 
changes described above in the concentration o~ to~a] and individual phospholiptds may be interpreted ~= ~he 
result of the central action o~ C . ~ L  

I~ t~e present luves~i~at]or~ we stud~ed changes, In the c~ncen~rstlon of total phosphpHpid p~msp?~oru~ 
in whole bloc~i en~r!ng and leaving the brain after intrae!a~ernal injections of C~%BA. This could provide a 
means in the futtu~e of assessing effects of GABA whenadmlnL~tcred io the animal by variou~ rou~es on 
quantitative changes in individual phosphoHpids in blood entering and leavlng Ere brain, 

E X P E R I M E N T A L  M E T H O D  

Experimen~s ~-ere carr ied  out ~n ~ r e e  ma~e d ~  |a which ~n a preHmlnary o~eration the co~:n:nb~ 
carotid ar tery was e~ertor~zed in a s}dn ~ube and all ~ : ~ c h e s  c! t~he. external Jcgular vein ~:ere l i ~ t e d  wl**h 
the exceplion of the p~stcr~er/avtai  vein, wMch I~.,~s dtrer r with.the t ransverse sIn~se~ o.~ ~ 
brain. 

GABA .~as i~jected suboceIpRally In a do~e of 2.5 m.~J-~zg body we!ghh Phospho]iplds v,~ere f r a c t J o a a ~  
by distributive ehrem~e~:aphy oa pa~er $oa~d  in ~tliciC acid b~" the method or MarLne~ti and co-wor~ers  
|8], mc<I~ied by A. A, Sm[rnov and co-wor,~er~ [6], a~d ~ e b ~ e n d y  by o w ~ v e ~  |S]. 

Blood from ~ e  ex~er~a! ]ugmar vein was taken 14-~7 se~ ~ e ~  ~ e  a r ~ r i a l  sample; t:fi~ eorr~s~m:~ 
.to tl:e time of complete c i r c c ] a ~ n  o~ bk~-d in the bra~a [ 2]. The f~r~t two b~cd samp~e~, ~h,*ch ac~ed a~ 
controls for that p~t~cu~ar day o~ fl~e e ~ e r i m e n ~ ,  w e r e  ~kea  a few m~au~e~ ~(~er L~ a~Araal I~.d been 
plaeed In the e:Te~imen~t ~oo~a. 
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TABLE I .  Arteriovenous Difference :n Concentration of Total Phosphollpld �9 in 
V, lmto Blood in Dogs after Intraclstcrnal Injection of GABA in Dose of 2.5 mg/k~ I.~dy Weight 

Experimental conditions Lipid phosphorus (in pg/ml blood) 

After injectioa ot GABA | 
5 rain 88.07+2,67 ] 
20 mia 83.50~:3.46 | 

+= v+t. I 
: .  - : 

external j u~,,a P 

[ <o.o5.;o.o2s 
x0s2  .  ] <o.ot 
109.4~2.0{} | <O.OOR 

EXPERIMENTAL RESULTS 

According to our data (Table I), under normal clrcumstances the difference between the mean to~ 
phosphollpld phosphorus concentration in whole blood entering the brain and in venous blood is not slg~nh~l- 
~ant, The second and third blood samples were taken 5 and 20 rain respectively lifter Intraclsternal in~r 
[:on of C, ABA. which ~as  accompanied by the development of a se r ies  of external signs of excitation of t :~  
animal (rest lessness.  dyspnea, salivation, increased heart  rate, f~:cqucut rnicturlHon+ etc.). ~s  Tablo l 
shows. $ rata .after injection of GABA the arteriovenous dtfferer~ce in total phospholipfd phosphorus eor~e~- 
tratlon in the blood entering and leaving the brain was considerably Increased. Thls was caused by a do- 
crease  in the lipid phosphorus concentration in the blood catering the brats  and a marked increase irt i t ,  
concentration in the blood leaving th~ brain. A similar pa~ern ~s observed 20 m:n .after tnlcctlon of GABA~ 
when the level of phosphol!pid phosphoru~ iu the blood enterin~ the brain wa~ appreciably reduced whale t~R 
in the venous blood ~us increased. These results  show good agreement w~th those of Our previous Investlo 
gations [3 .4] ,  when a nmrked t=crease in this arter!ovenous difference ia llpM pnospaorus concentraflo~ 
was found after Intracarstld Injections of GABA in doses of 2o$, 3.75, and 5 mJkg bP~dy u'elg~L R i~ 
striking that GABA, when injected intracisternally lu a dose o, r 2,$ rag/kg~ e~ases more matq:c<l change~ la 
the concentration of these substance~ than when injected into C~e carotid a~c rd ,  

The results  o f  these ewperiments show that the effc~t of GALL: on the arterlove,-mus differezees la  
s total lipid phosphorus conc,,n~rahon takes place in  the s,an,.e manner regardless of the mode of InJcctlo~ c~ 

this compoued ln~ the body. and takc~ the form of a considerable Increase in its level in the blood tez~vin~ 
the brain. These f tndln~ are indirect evidence tha~ GABA can pass through the blood'braln barrier~ a~ 
that in the future its ro1~ in breda metabolisra can t~ rn~re ea,~ily ~,u~Ae, zL 

Electrometrle measurement  e~ the volume ve]oe:~' v[  ~h~ cerebral  e;rcula~loa ~3] revealed ~o e~g- 
nhqeant fluctu~tlons darln~ these, time in~er~aI,~ after administration of C~BA. P, can therefor~ be a ~ m ~  
that the observed changes in ~:rterlove,~oas dLc~erence of Lo~: lipid pho~phcrasdevetoping at ~hese t imes a ~  
intracisternal injection of GABA are  th~ resut~s of corresponding chanties in the me~. bo:lsm of r~rve ~:~u~ 
itself mul are  independent of the slight f l u c ~ i o a x ,  in r a ~  e~ hhv cerebral  b t ~ d  f~v~. 
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