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l~lblc I. l h e r m o d \  nalnic dat:l of  \~:lrl~/lill l ind phci1}l l~clta/onc displaccmol l l  b\ I 1 \ 

t ,Ill ', I 1>):: /', ~\(' \ \ ( '  
acid t J~KI/'I (M " IO ' l  I M  I < IO Xl (cal inolc l  teal inolc) 

\VOltfi l l in 

None 0"829 4"85 0"70 72'3 6740 I I 
Slcal ic (!'515 1"06 7"99 13"3 5720 I1121) 
My ristic 0'306 0"44 8'85 4.98 5129 161 I 
l~l tuic  0' 16(I 0" 19 9'44 2"02 4584 21 "W> 

Pheny lbu lazonc  

None  0-913 10"49 6'36 165 7237 !) 
Stcaric 0.677 2" 10 7'32 28.6 6181 105(, 
M3 ristic 0.509 1-(/4 8.01 12-9 5703 1534 
Laur ie  0.286 0.40 8.93 4.49 5065 2172 

* Vahlcs o f l l  ~) were ca lcula ted  from lhc rcpor ted [10] ,values of t" anti the total  conccn l ra t ions  
of d rug  and a lbu ln in  a~,suming tl 1. 

and l l lcchanisnls for pairs of  drugs, such as war far in  and 
phcn} lb t l t a /o l l c ,  arc possible Ga molcct l iar  probes snctl 
as fa i l \  acids. 

Dwl){ll'lltlWtl[ O[ ])]kll'lH~tct'llliu'~. 
(. 'nllcoc ~!1 Pllormoci. 
('~*ircw'~if I <!1 Ali , ,csola.  
3,1i,~n'ol>oli~. Aliml. 55455. (:.S..I. 
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Elevation of central 7-aminobutyric acid levels by isoniazid in 

mice and convulsant thresholds 

(Rt'ct, iccd 26 .luuusf 1975" 

I-he accumula t i ng  e \Mence  for a role of / -a rnmobuly ' r ic  
',lcid {GABAI :is a central  inh ib i tory  t r ansmi t t e r  [1. 2] has 
p ron lp tcd  several s tudies  about  a re la t ionsh ip  between the 
central  le ;c ls  or thc mc tabo l i sm of this amino  acid and 
lhc ,~cnsilivit~, 1o con~.ulsions. Thc rcsults  of these s tudies  
huvc been contrcn.t ic lor):  ~,t',l-ne authors  did nol  f ind an x. 
stlch rc la t ionsh i l~ [3  5]. whereas the restllis of  others seem 
to indicate ci role o f  ( I A B A  for  central  e x c i t a b i l i t y [ 6 ]  o r  

seizure acli, . it  3 [7 9]. In te rp re la t ion  of thc rcstllls was 
made  difl]cull b,, lhe rise o1" drugs  with pov,'erful pha rmaco -  
d \ n a m i c  propcrl ies.  :LS for example  ih ioscmica rbaz idc  or 
a m i n o o x \ a c e l i c  acid. as tools  for alteralioi ' ls  in the central  
(.iABA metabol i sm.  Recently. however ,  Perry and Han-  
s c n [ l O  1 repor ted thai  isoniazid adminis tered  in the food 
oxcr several da3s m non tox ic  doses ,,,+'as able lo elevate 
ccntral  (}ABA lcvcls cons iderabl  3. W o o d ,  Peesker  and  
l ir lon [ I1] and Wood  and Pceskcr  [121 showed thal  treat- 

accepted 20 Nolc, lbcr  19751 

ment with isoniazid  indeed protected chicks  agains t  ,,ci/- 
ures elicited by exposure  to hyperb',n'ic ox3gen or b 3 Inicc 
t ion of p ic ro toxin  or pentetrazole ,  but ~a s  mcfl'cctixc m 
rodents  agains t  hyperbar ic  oxygen ,,ciiurcs. 

Since a dail_~ up t ake  of l O 0 m g k g  isoniazid  in tile 
d r ink ing  water  was Iolcrated bx mice ~ i l h o u t  beha,~ioral 
changes,  and  smce this t reat i l lcnl  nci thcr  scorned Io Mlccl 
the central  me tabo l i sm of monoamincs ,  the eft'eel oi  \~ hich 
oi1 convu l san t  threshoMs had been ";tudied prc \ ious l3  [ lX ]. 
we though l  it worthv, 'hile to look for a corrcl ' , llion bct\~ccn 
centra l  G A B A  concen t ra t ion  and the clcclro- and chcmo- 
convu l san t  th resholds  m this species. 

Thc stud', ~as done in mice of  NMRl -~ t rah~  ~Mol lc  
gaard H:.inscn~ /\ '~lsl;d~oraloricr \ ~. l i b }  1)K-4632 [ I 
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121,"4 Short comnmniccl t ions 

%kct>;wcl. I ) cnmark l  \~cJghing 24) 25g.  l'qu',ii numl+cr,, o I  
11lille ~111c] ['CIIIHIC in}co wcrc used in all cxpclin~ctll<,, bul 
lhc <,c'\c,, \t. Clc_' kept ..tpart. 

I hc  anit~mls v, crc kcpt in gtot lpS not exceeding icl~ 
in Macrohm-cagcs  clt~ct had frcc aco.'ss lo food <A]t ro-  
rain R II)-pcl lc lM :ltlct \~,~itCl-. 

l.',<mio-id l~'¢'<llHh'llh I<;onia/id ,aa~, d i s s o h c d  in the dr ink-  
ing v~tllci- in conccnt la l ion~ o f  {).]4 or {).5 IIlg ml. m ot] lcr  
CXl-,crimcnts. ()(16 ~+t I).l mg ml o f  p ) r i dox i nc  t t( '1 \~as 

uddcd to the conccnt ra l ions  o f  isoniazid ment ioned.  Fhc  
1elation o f  5:1 bctv, ccn ho lh  di-ti~s had bccn adopted frorl l  
the ~aork of  P0rr', ~tnct }|arisen [10] .  Fresh sohil ions, v, erc 
illcidc_' tip cv0r',,, sc't:olld d a \ .  Trct t t tnc i l t  w i th  isonia/ id ,  both 
~ h h  and w i thou t  p ' , r idox inc.  ~as ~i',cn for 4 Hlld 7 dt i \s  
prcccdm 7 the dc tc rn f ina l ion  of  tile convu lsant  lhrc~holds 
and the hioch,.'mical paramclcrs. B )  ~c igh ing  the bottlc~, 
[or the d r i l l k ing  \~.LilCl and the mice c ~ c t )  da~.  tl~c dail3 
intake of  isoni t t i id  could hc calcLilatcd. ( ' on t ro l s  \'~crc used 
N>th '~hhout  licLttTllcnt and wi th pyridc, xmc otdv. 

l)clcrminali<t~s qi , , ,m ld , an l  lhr~'.sho[d;. [ { ]cchoshock x~cls 
clpt~Iicd h\ e\c electrode,, using an A-615-B ,&ockcr.  
(I ~tl]i\citc ( o . L  S t imu la l ion  dala \~cte 5()c)clc~, see I\~r {).2 
->co \~ith the scricil t-c',istcillCC o[  the appal+atus sol to I(} k(_'2. 
I ndpomt  \',as the tonic extension of  the h ind limbs. For 
lhc dctcrinh~atiot~ o l  thu c lcct roconvutsatH threshold+ the 
~+ltttgc of  t iw si~ock \',as changed clccording to the u p  
~lild dov, n" mcti~od o f  K imba l l .  Burnc l t  and l )ohcr t3  t14]. 
l hc thrcM~old for c_'lonic alld Ion ic  chCtllt',con~,tllMoll'< \~,tlb; 
determined m f ro th  mo~ing lni¢¢ h\  tl~c method of  I l i n t  
~illtl R i ch te r [  15]. \ I ' , ,  SO]Ltlion OI p¢l l tc l ra/ t ) l¢ \~,Lts in 
I'tlscd in t la \C l /oux l \  ctt Lt i t t Ic of  {).3 ml rain h\ IllCd11~> of  
~t ~tlg¢ :,3tinge primp, model ~51. Ih~dpomls \ w i c  the fu lh  
dc',ch',ped ohmic <~ciiurc v, i ih loss o f  the r ight ing relic,cos 
and lhu tonic cxtcl/~,itm of  the h ind Nmhs. T\~.cnt\ mice 
\kClC tl,,cd lot ouch Ihrc,,hold dctcl-lnii~ation. [ )c/¢r lni t~; i -  
|iOl]> \~.Cl'C tt}\',.:l\-, i.]Ol/C :it Ihc ~,Ltl]]c' t i l l lc of  the ['t)lt.'l]OOl]. 
The Ihrc>.llotd~, arc g i \cn  u', the \o l tagc  or the oh+so o f  
pcntch'azo]e p ro~okm 7 the iCSl~CCti~c cndpo in t  in 5{) per 
cent of lhc mice. l )c ta iN of lhc nlc thod h a \ c  bccn clc~clihud 
in tt p tc \Jous pal~Cll 1 ~, I- 

lTi+~]l~,illi~.~l] dt'lW/'lllillltli+Jll~. (]l'OLIp'~ Of ~,i\ tnicc \\L'I'L' 
used for the dctmmin~i t ion of  thc vcntt+al ]c~c]s t~l the cutc- 
cholamincs.  5-h3drox)tr_,<ptanlh~c (5+Hr). 5 - h 3 d r o x ) i n d o -  
Icacctic ucid (5-1t1:%:%t. l ind o[" (i,'k.t;I,-\. >,,or',ldrct~alinc and 
dopaminc  ~c]c  clctclnlhlcd [~l+~ t]lC I l lc lhod of  ( ' h a n T l l f  q ,  
5 -HT  rind 5 - H I A \  b\ that of  ( ' t l r /o t l  ;.tlld ( ] r ccn  []17]. 
( . IABA ~as cxi iclctcd f rom wholc  hi-all1<; that had bccn 
homogcn i / cd  in chi l led e thano l . . . \ f t c r  scpurat ion b', paper 
c luon la toTrap ] / \ .  (L . \ t I  \ ~i~, co lourcd b', ninh~>dritL clutcd 
I1otll }he i~apct . ~tnd the ct'llOUl \~{IS Illt'H~.t11+Ctt ill 
~7~ 11111 [ IS 1. Thu COliCCllllHtioll~4 dcturnf incd in thi~ x,,~t\ 
in Col l t Io l  Ltllilll~ily, LII]]tl[ll]tCd {o : thou[ 2() ( ) j ig g Lllll.] Lii'C 
cons idcrab l \  Io\~cr t l lai l  iho~c dctct-mhlcd loiter b', the 
l ] t io romcl r ic  n lc thod of  ~ t i l lo l l  and ~inllllOllC]s [ l c)] which 
ga \c  con l ro l  ',alucs of  ab,,',ul 400/zg e in lhc same strain 
of  mice. The attic, it). o l  g lu tamic  acid dccarhoxy last I( iA D i  
\ \ ; th t]tqClnlillt_'d i l l  ] l t / I ] ] O ~ C I ] L I | C  <4 t)l II/OtlSC bl'tlill I+l\ lilt" 
Incthod of 1+o~c, Robins  and I ~ c r m a n [ 2 0 ] .  that  ol  
( ; A  B,\-x-o\og]  t l t t lralc aminotransfcrasc (GA BA-T) h~ Ihc 
lncllaod of  .V, a lvador  and Albcrs [21 !. The results o l  I]ac 
( IABA-T  dctcl 'minatiol~s arc given in ]luorcsccncc uni ls  
{t:l 1. since samples  of succinic scmia ldehydc  ,ahich had 
hccn k ind lx  prcpat+cd l',x Dr. Sil'lcllla polymer}zeal too 
rapidl3 to pcrnf i t  the constructiot~ o l  a quan l i l a t i ' , c ] )  rcli- 
ahlu Mandard ct l r \c.  In the dc tc rmimi l ions  o[" ( }ALIA.  G A D  
and (}.,%1'1.,%-1. the hraiilS of  the mice ¥%t2i+c hornogct~izcd 
in ice-cold media ~',ilhJn 45 scc after dccupi tat ion.  Dctcr-  
l l l inaiitm,~ ',tore a]\>~a\s done at the StllllC t in lc of  the forc- 
1]OOl]. 

R I l l  I I S  XNI) l l l ~ ( I  ~,Sl,{)'-, 

T] lc r0<4ulls of  Ihc s lud\  m-c suintnm'izcd in l : i b [ c  I. 
l t c a t m c n l  \~ill~ i ' ,oni: lzid increased the central  lcxcl <+l 

( J . \ B \  sis expected ho ln  tile ,,tol+k ol Pcrr\  line] 
11anscn [ l { ) i .  and this illClCasc \',;is i]thl x, \~cll corrcl~ttcd 
to the lota l  anlot l t l t  of  drug con:.,tllllCd (i (].S. P ~ Q.(]li 
l l o w c \ c r ,  ti~csc changes in the conccn l ra t i tm o1 ( i . \ B . \  
,Acre not related to the thresholds I\+r c i thc i  i na thnu l  ck.'c 
Irocon', l . i isiol l  t)I the ohmic or iOl/iC 12OlllpOl]Ci/t', o l  []1c 
pcntc t razolc  b;CiltlI'C. NL'i lhcr \~.;is there dl l \  ic l : t t i tv/  
hL'IWCL'I1 isoniuzid in take  LIIld O._'llll'tll I/lOlll'qlllli//C I t \ e l ' ,  
In SOlllC ill:4t{tllCt.'s, tile lllOllt'lHIllillt.' IC',uls or Ihc COl/\ tll',~il/t 
lhrc~,llolds sho\,,0d signific',lnt clc~hflion,, l i tm/  tile' con l ro l  

~.HltlC~,. btit those '~<Cl'C in no \tci\ rcht lcd h~ either t l i l l~ 
intake or ( I , \ B A  levels. 

( i A l )  acti,+it', ',va,, ] lardl~ altered h\ i . ,onia/ id lic'~ilnlCl/[. 
but Ihu ( I \ B , . \ - I  act i ' , i l \  ~a'. iCdtlCCCl in nloM of  l}~t_' 
tic'dlcd groups. The lalN_'r cl'langc i', iwob: ib])  i]ol Ihc Ctltl,>t.' 
o f  lhc ri.<c in ccnh'al ( } A t / , \  ",into the n / i toch lmth i t i l  
( } , \ B : \  T is rcgarctcd not ~i<~ pla3mg :t I/IHIOI rl)]c I ]q tile 
I t \e l ' ,  o f  G A B A  [22] .  v;tit lol/ ~intl ~immoilcl-, 1_~3! h:l\C : l i fo 
rcpor lcd comparal~lc incl+O{t~cs in the ( i..\ B, \  Ct)l~Ccl/ll LIIJ<>II 
',iftor l lcatn/c lH x~itl~ othanol  I \q ]4 ~v'ck,, ~ i tho t i l  ch;ln~tc~ 
in lhc ac f i \ i t \  of I~oth c_'n/\1/lc>, Ru:iclih rc\c i- , i lqc chan~c', 
in cn/ \ lnC acl i \ i l ' ,  hldticcc] I~\ i<,onicllid might  ha \c  
escaped dclcct ion v. ith the ll/t_'tlh~cl u',cd. I',tit ,,,,c , . \ t ic oil-,, 
treadle lo shm~ '<m iI1CIICLI'~C in ( i A I )  ac f i \ hx  :ii lci lhc nddi 
l ion o f  the drug itl ri/r+> (Idischcr and 1re\+ mq~ul'dJ,,hccll. 

The addi { ion o l  p3r idox inc  to tl~c d r i nk ing  t\Lil¢l hud 
no effect on thu ( IABA clcxal ion h~cluccd h\ isonial+d 
~h ich  i', in LlglCCI]/CnI ~ i t h  rc',uit,, o l  I )c l r \  and I I : ln -  
scn l l l )  !. The biochemical  dLita o l  nlJcc Iicatccl \ t i t l l  
0.1 mg ml p3rodoxh~o I 1 ( I  tor 7 cla\-, did i > t  dil'fcr il<)ill 
those of  t ln l toatod ,.:Otllrol<,. 

O u r  result,, ha \c  t]/tp, ,d/o\t i i  th:tl the c<>i/~.tll'.,~ii/t l luc' ,h 
olds {llC lit'it cic~,nicct h\ the tnodcratc ri',c', In the CCllll-:il 
Ic~cl> o1" ( } / \ B A  that can hc induced h\ the intake o f  x~cll- 
to lc la lc t ]  dose,, o1 is tmia/ id  t]+l- ,,~llllC t]:l\ ',, l i f t ,  lack ~fl 
cor re la t ion b~.'t\\cct'i clc~.{tlctt (J..'l~t/\ lc\cls Ulld <,cJ/tuc ',cn- 
~it ixh~ is in Llglt..'c'IllClll ~ i l h  IC'~LIIIS OI oihci  3t l thtq~ uqn,-' 
]c',n indillL?rcnt dlLl.~> Ltlld it.'Tii/]ci/~, c)l i lC{lll l lClll [ I > ]. \11 
al+iptirctlt cxccl',licm i <, the p ro tcc l i \ c  clK'ct ol  ulc\utccl 
( i , \B . . \  Ic\c ls hi a~iun xci/uic<~l I I .  12.24j.  () l l  the <+thcl 
]lLitld. t]/crc i ~, '~t'lll/t_' t'alhcl" COIlkillCillg ¢\iclCllv'c {]l;il ttc'- 
c'I'CLI>>C'~ ill CCllIl'/I[ ( i ' \ | t A  I t \e l ' ,  lead h> h/clC;i<-cd '~Ci/tllC 
act i~h) [6.9.  25.26 I. Tiff '; wou ld  bc COlPqMc'llt ~iti~ the 
cissumption o f  all of, t i lnal "pix>/ccli\c" ell'cot o l  ph3~,toh>gi 
cal levels of  G A B A  their cannot bc i lnpro\cc l  b\ till illt21C~l-,C 
in these levels, and ',~ith the hbl~+thcsi~, ol disinhil',iti<+n 
as the ot-gani / ing pr inc ip le in lhc ncl\Otl.', s \s icm I 22 I I h c  
cMict local izat ion o l  the ,;urplu <, (;.AI~JA i', ul',o <,I" intcl+u<,t 
in tiffs rcg',trd: Andc}n 1271 h~ls rccunth su,,ix'ctcd till ;iv 
cumu la l i on  of  G A B \  in dopan l incrg ic  nculon,,  <+i allJn/til~ 
t tcatcd ~ i th  a lnh lox~acct ic  acid. ~xhich. thc+tlgh consit lcl 
ably inuroasing the central lu\ol o l  ( I : \ I / A  h\ inhil+iticul 
of  ( i A B A - F .  is dc \o id  o l  tl {ILIC ~ii l t icol l \ t l l '<l l / l  clIccl 
I L{:~schcr and t re\. in i~rol'~Ultilion) 

tckmmh'd~lcmcnI~ l h c  ~kilfu] tcchnictd a '~i '<cncc ,.+1 ",+1~. 
lh I lage l  () lscn in the anim;d CXl',crimct'm, ~t'~ \ ' ,e l l  ;t', ~,l 
Mi~,<,; I lc idc  W i c m a n n  ~md l)r. W. l+ii,,chcl in the hiochcnli-  
ca[ dctcrtl l i l lal]otp, i~; gratcftlll 5 ;/ckno',;Icdgo.I 

l)cpas'ttncnt q/I)h~¢rmo~o/o~tl ' am/ 11 \xx-}t  ,,<-;~,() I I<1 '~ 
TovJcoloo).  School nl li'l¢'s'inm'l 
AI,.'dicim'. l'J't't' (ni¢¢r',itl'. t,L'Hin. 
l l i ' s t  ((;Ul'/ lkl/ / l  I 
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