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calcium concen t ra t ion  of t he  per fus ing  m e d i u m  was  
lowered to  0.22 m2kA A p p a r e n t l y  a m i n i m u m  calcium 
concen t ra t ion  g rad ien t  across the  medul la ry  cell mem-  
b rane  m u s t  exis t  before  ace ty lcho l ine - induced  catecho-  
l amine  release can occur. 

Zusammen/assung. Nachweis  an der  isol ier ten per fun-  
d ie r ten  l~indernebenniere  (5 ml /min) ,  dass die Acetyl-  
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Cancer Research Grant. 

cholin- oder  N a l i u m-S t i mu l a t i o n  der  Catecholaminaus-  
sch i i t tung  bet f eh lendem Calcium gleichm~issig ve rh inde r t  
war.  Ferner  wurde  die ger ingste  Ca lc iumkonzen t ra t ion  
fiir den Ausschi i t tungsre iz  b e s t i m m t .  
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The Effect of N-(2-hydroxyethyl)-Palmitamide on 

I t  has  been  shown t h a t  N- (2 -hydroxye thy l ) -pa lmi t -  
amide  (PEA) can decrease the  i n t ens i ty  of several  inf lam- 
m a t o r y  and  immunologica l  processes in expe r imen ta l  
animals  ~-~. Recen t ly  the  in te res t  on biological p roper t ies  
oi P E A  has  been  rev ived  because o~ its capac i ty  to  
increase nonspeci f ic  to lerance  to several  bacter ia l  toxins*.  
In  th is  communica t i on  the  inf luence of P E A  on some 
man i f e s t a t i on  of tubercu l ine  hype r sens i t i v i t y  in guinea 
pigs is repor ted .  
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Erythema, induration and vascular permeability of the ~kin tests in 
tuberculine hypersensitivity in guinea pigs. ~ ,  N-(2-hydroxyethyl)- 
pahnitamide pretreated animals; ~, controls. The values of indurati- 
on are expressed as 10-fold magnification of skin double thickness 
measured by 'SchneIltaster' System Krdplin. The transverse dia- 
meter of erythema was measured with a millimeter ruler. Each 
group consists of 7 animals (mean ~= limits of confidence). * P < 0.05 
compared to controls. 

Delayed Hypersensitivity in Guinea-Pig 

Material and methods. R a n d o m  bred  male  albino guinea- 
pigs weighing 250-350 g were used. Animals  were fed 
wi th  50 mg of P E A  per  kg b o d y  wt.  and  day  by  
s t o mach  tube .  The animals  received P E A  13 t imes  pr ior  
to sensi t izat ion,  t he  las t  dose of P E A  was  admin i s t e red  on 
the  day  of sensi t izat ion.  The animals  were in jec ted  wi th  
1 ml  of F r e u n d ' s  comple te  a d j u v a n t  per  an imal  in to  4 foot  
pads  and  the  neck. 3 weeks la ter  the  skin test ,  vascular  
pe rmeab i l i t y  t e s t  and  inhib i t ion  of migra t ion  of macro-  
phages  were  per formed.  Skin tes t s  were pe r fo rmed  on 
shaven skin of dorsal flank of animals, i0 ~g of PPD in 
0.I ml of saline was administered intradermally, while 
controls were given saline only. The vascular permeability 
tests were perlormed by i.v. injection of Evans blue in 
saline and measurements evaluated after 30 min and 24 h 
respectively as described previously 5. 

The test of inhibition of migration of macrophages was 
performed on guinea pig spleen explants by a method 
described elsewhere G. 

Results. We have  found  t h a t  animals  t r e a t ed  wi th  P E A  
pr ior  to sens i t iza t ion  d isp layed  s ignif icant  increase in t he  
e r y t h e m a  in tens i ty ,  d i ame te r  and indura t ion  values  24 h 
af ter  P P D  admin i s t r a t i on  as co mp a red  to  t he  controls  
(Figure). These resul ts  were in good accordance  wi th  
values  ob ta ined  by  measur ing  vascular  pe rmeabi l i ty .  In  
the  30 rain in terval ,  t he  b lueing d isp layed-as  expec ted -  
minor  values in b o t h  contro l  and  p r e t r e a t e d  animals .  On 
the  o ther  hand ,  in 24 h in te rva l  t he  P E A  p r e t r e a t e d  

�9 animals  showed mark ed  increase in d i ame te r  as compared  
to  controls  (Figure). 

W h e n  spleen f r agmen t s  f rom hypersens i t ive  animals  
were t e s t ed  on inh ib i t ion  of mac rophage  migra t ion  in 
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Mean values of cytotoxic indices (CI) from controls and N-(2-hydroxyethyI)-palmitamide pretreated animals 

N-(2-hydroxyethyl)-palmitamide pretreated group Individual animals 0.26 0.23 0.29 0.25 0.24 Mean i limits of confidence 0.25 • 0.026 

Control group 0.65 0.38 0.25 0.26 0.40 0.39 4- 0.179 

Each value of individual animal represents an average plotted as a mean of 9 spleen fragments. 
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t issue cul ture  a decrease in cy to tox ic  indices  (i.e. grea ter  
inhibi t ion)  in P E A  p re t r ea t ed  animals  has  been found  as 
compared  to  controls  (Table). 

Discussion. In  the  previous  e x p e r i m e n t  when  P E A  was 
admin i s t e red  6 weeks s t a r t i ng  on the  day  of sensi t izat ion,  
the  e r y t h e m a  of t he  tubercu l ine  reac t ion  in guinea-pigs  
was s ignif icant ly  decreased a. In  our p resen t  exper iment ,  
the  scheme of admin i s t r a t i on  differed f rom the  previous  
one. P E A  was r epea t ed ly  admin i s t e red  pr ior  to sensi t iza-  
t ion.  The n u m b e r  of eva lua ted  cr i ter ia  Was increased,  
as the  skin tes t ,  i ts indura t ion  and inh ib i t ion  of migra t ion  
of macrophages  are considered as t he  m o s t  s ignif icant  
fea tures  of de layed  hypersens i t iv i ty .  In  th is  expe r imen ta l  
design, PEA,  con t r a ry  to t he  prev ious  s tudy,  increased 
the  e r y t h e m a  and  indura t ion  of tubercu l ine  react ion.  
There  is also a sa t i s fac to ry  corre la t ion be tween  these  in 
vivo tes t s  and  the  t e s t  of inh ib i t ion  of mac rophage  migra-  
t ion  where  the  s ignif icant  decrease of cell migra t ion  f rom 
exp lan t s  was noted.  F r o m  pre l imina ry  resul ts  no t  ye t  
pub l i shed  P E A  does no t  change  the  abi l i ty  of the  migra-  

t ion inh ib i to ry  factor  (MIF) p roduc t ion  by  lympho id  cells 
in vi tro.  Our resul ts  suggest  t h a t  P E A  could p lay  a 
modi fy ing  role in the  course of d e v e l o p m e n t  of cer ta in  
immunologica l  processes,  and  as t he  mechan i sm of act ion 
has no t  been  clarif ied yet ,  fu r the r  analy t ica l  s tudies  are 
needed.  

Zusammen/assung. Die W i rk u n g  von  N-(2-hydroxy-  
e thy l )pa lmi t amid  auf den Verlauf  der ~ b e r e m p f i n d l i c h -  
kei t  des Spg t types  in Meerschweinchen  wurde  verfolgt  
und  festgestel l t ,  dass  die Verabre ichung  dieses Stoffes vor  
der Sensibilisierung eine Stimulation der Hypersens i t iv i -  
t g t  bewirkt .  
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G l u t a m a t e  and G A B A  Leve ls  and G l u t a m a t e  D e c a r b o x y l a s e  Act iv i ty  in B r a i n  R e g i o n s  of Rats  after 
P r o l o n g e d  T r e a t m e n t  w i t h  Alkal i  Cat ions  

Several  repor t s  have  ind ica ted  the  an tagonis t ic  effects 
p roduced  by  l i th ium and  rub id ium when  admin i s t e red  to  
animals.  Monkeys  given chronic RbC1 t r e a t m e n t  showed 
changes  in the i r  behav ior  and E E G  p a t t e r n  opposi te  to  
those  p roduced  by  LiC11. Cont ras t ing  effects of l i th ium 
and  rub id ium on ca techo lamine  me tabo l i sm were observed 
in r a t  b ra in  2. Pro longed  rub id ium t r e a t m e n t  resul ted  in 
exci ta t ion,  aggression and  f ight ing behav ior  in ani- 
mals*,a, ~, whereas  l i th ium reduced  aggressive behav ior  
and  h y p e r a c t i v i t y  in animals  5-s. I t  has, therefore ,  been 
suggested t h a t  rub id ium m i g h t  have  the rapeu t i c  applica-  
t ions  in affect ive disorders,  par t i cu la r ly  in depressions 9, 
and  init ial  t r e a t m e n t  has shown remarkable  the rapeu t i c  
response  in depressed  pa t i en t s  ~~ We  have  recen t ly  
r epor ted  t h a t  r epea t ed  admin i s t r a t i on  of low non- tox ic  
doses of LiC1 to  ra t s  p roduced  dif ferent ia l  changes  in 
g lu t ama te  and y -amiuobutyr ic  acid (GABA) levels in 
cer ta in  bra in  regions n ,  ~2. These observat ions ,  as well as 
the  associat ion of g lu t ama te  and  GABA wi th  the  s ta te  of 
b ra in  ac t iv i ty  18, led us to ex t end  our  previous  work  
fu r ther  ~2, and  to t e s t  the  effct  of o the r  alkali monova l en t  
cations,  e.g. Na+, R b  + and Cs+, on the  con t en t  of gluta- 
ma te  and  GABA in several  b ra in  regions as well as on the  
enzyme glu tamic  acid decarboxylase  (GAD) which  forms 
GABA from glu tamic  acid. 

Experimental. Male rats,  8 0-10 0 g f rom the  Biodynamics  
D e p a r t m e n t  Colony der ived f rom Wis t a r  stock, which  had  
free access to  Pur ina  L a b o r a t o r y  Chore and  water ,  were 

used. The t r e a t m e n t  consis ted of i.p. in ject ions  of 2 meq /kg  
of 1 M  solut ions of NaC1, RbC1 or CsC1 twice dai ly  for 4 
consecut ive  days.  The last  in jec t ion  was admin i s t e red  1 h 
before decapi ta t ion .  The bra in  was r emo v ed  wi thou t  delay 
and  di f ferent  pa r t s  were dissected as d e s c r i b e d p r e v i o u s -  
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Table I. Glutamate and GABA levels in brain regions of rats after prolonged treatment with alkali cations 

Glutamate (Dmole/g fresh wt.) GABA (~xmole/g fresh wt.) 
Treatment Cortex Amygdala Hypothalamus Brain Stem Cortex Amygdala Hypothalamus Brain Stem 

NaC1 13.6 i 0.2 (7) 13.7 • 0.4 (7) 11.0 4- 0.4 (7) 7.6 • 0.3 (6) 
RbCI 14.8 ~=0.4 (7) b 15.0 • 0.4 (7) b 11.5 • 0.4 (8) 8.3 ~ 0.6 (6) 
CsCI 14.9 :~ 0.4 (7) b 14.6 • 0.3 (7)~ 11.4 • 0.3 (6) 8.0 • 0.2 (6) 

2.1 • 0.1 (7) 2.7 d2 O.2 (7) 4.3 ~- 0.2 (7) 2.2 • 0.1 (6) 
2.6 4- 0.2 (8)~ 3.4 • 0.2 (8) ~ 6.0 • 0.3 (8) ~ 2.5 =t- 0.3 (5) 
214 i 0.2 (7) 3.0 • 0.3 (6) 4.9 zt= 0.3 (6) 2.5 ~- 0.2 (5) 

Each treatment (2 meq/kg) was given i.p. twice daily for 4 days. The last injection 1 h before sacrificing the rats. Means • S.E. Number of 
samples in parentheses; each sample is composed of tissue pooled from 3 rats. ~ Difference from control rats (NaC1 treated; see text) significant 
P < 0.05 {Student's t-test); bp ,~ 0.01; cp < 0.001. 


