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The Influence of Inhibi tors  of A m i n e  M e t a b o l i s m  on the Effects of Seroton in  and its  Metabol i tes  on 
Phot ic  E v o k e d  Potent ia l  in Rabbi ts  

The visual pa th t ' ay  1 and the sleep-activating mecha- 
nism 2 are presumably modulated by endogenous serotonin 
(5HT). 5HT is metabolized by monoamine oxidases 
(MAO) with the formation of 5-hydroxyindoleacetalde- 
hyde (5-hydroxytryptaldehyde, 5HTA), which is pri- 
marily converted into 5-hydroxyindoleacetie acid (5HIAA) 
by aldehyde dehydrogenase and, to a lesser extent, into 
5-hydroxytryptophol (5HTOL) and other metabolites~. 
Recent  experiments 4-7 suggest tha t  the transformation 
of 5HT to a deaminated product may contribute to its 
CNS effects. In  these experiments, the dose-response 
curve for intraventr icular  injection of 5HT, 5HTOL and 
5HIAA on the photic evoked potentiM in rabbits showed 
tha t  5 t ITOL and 5HIAA were as potent  as 5HT. In 
addition, pretreatment  with 2 different inhibitors of 
amine metabolism, N-benzyl-N-methylprop-2-ynylamine 
(pargyline) and te t rae thyl th iuram disulfide (TETD), 
markedly altered the effects of 5HT without  influencing 
the effects of its metabolites. 

Mater ia l s  and  methods. Non-anesthetized rabbits (Net" 
Zealand, male 1-2 kg) were chronically implanted with 
cortical electrodes and a lateral ventricle injection can- 
nula ipsitateral to the site of recording. 50 optic cortex 
potentials (monopolar recording) evoked by 10 ~sec red 
flashes (0.5 stim/sec) were added, by a Computer of 
Average Transients every 2-5 rain. 5-hydroxyindoles 
were injected intraventricularly (5-hydroxyindoles do 
not readily cross the blood-brain barrier) dissolved in 
0.2 ml of artificial cerebrospinal fluid (see 7). The evoked 
potential  consists of an initial complex of fast positive 
potentials, a slot, negative wave (SNW) and a slow 
positive wave. 

Results .  Fast  potentials were depressed by the three 
5-hydroxyindotes tested (5HT, 5HTOL and 5It lAA) at  
all dose levels; this depression was more pronounced with 
5HTOL than with 5HIAA or 5HT. This depression 
occurred shortly after the injection of 5HTOL or 5HIAA; 
a transient enhancement of fast potentials was noted 
2-5 rain after injection of 5HT (Figure A) or 5HTA~. 
5HT reduced the SNW amplitude at all doses tested 
(Table). The onset of the SN~V depression occurred 
15-20 min after injection of 0.03 mg of 5HT, and it  
was preceded by a transient enhancement of the SNW 
(13% increase at 2 min) (Figure A). The SN~V depression 
began shortly after injection at the higher doses. 5FITOL 
depressed the SNW at all doses tested (0.03, 0.14 and 
0.28 rag) more than comparable doses of 5HT or 5HIAA. 
5HIAA (0.03 and 0.14 rag) also depressed the SNW. 
In contrast, higher doses of 5HIAA (0.28 rag) transiently 
enhanced tixe SNW (Table, 21-30 rain) without  depres- 
sion at  the intervals tested. In conclusion, low doses of 
5HTOL and 5HIAA were as effective as 5HT in reducing 
the SNW amplitude, whereas, only 5HTA 5 mimicked 
the initial SNW enhancement induced by 5HT. The 
pharmacological act ivi ty  of 5HTOL and 5HIAA, together 
with the delay in the onset of the SNW depression induced 
by low doses of 5HT, suggests a possible participation of 
5HT metabolites in its central action. 

To test this hypothesis, the effects of the 5-hydroxy- 
indoles Cat the dose of 0.03 mg) were studied in animals 
pretreated with the MAO inhibitor pargyline (100 mg/kg/ 
24 h before) or the aldehyde dehydrogenase inhibitor 
T E T D  (250 mg/kg/24 h before). Pargyline pre t reatment  
reduced the initial enhancement and prevented the late 
depression of the SNW induced by 5HT, it  did not  
modify the SNW depression induced by 5HIAA and 
hastened the SNW depression induced by 5HTOL. These 

results suggest tha t  tile effects of 5HT might  be part ly 
at t r ibutable to its conversion to one or more of its 
deaminated metabolites. However, the effects of parg3T- 
line may not be entirely at tr ibutable to MAO inhibition 
since it also alters the CN$ actions of 5HTA s and 5HTOL. 

In rabbits pretreated with TETD, 5HT induced an 
immediate, marked reduction of the SNW (384-15% 
of control amplitude 2 min after injection; see Figure), a 
reversal of the early SNW enhancing effect of 5HT. 
Recovery began 5-10 min after injection, and 1 h after 
5HT administration the SNV¢ was less reduced than in 
animals not  pretreated with TETD.  In  contrast, T E T D  
did not significantly influence the effect of 5HIAA 
(Table). The reversal of the initial SNW enhancing effect 
of 5HT by TETD-inhibi t ion of aldehyde dehydrogenase, 
together with the abili ty of high doses of 5 t t IAA to 
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Early effect of intraventricular serotonin (5HT) and 5-hydroxy- 
indoleaeetic acid (5HIAA, 0.03 rag) on averaged photie evoked 
responses. 50 responses added by Computer of Average Transients 
(analysig time 500 msec); negativity upwards. Voltage calibration 
0.1inV. Fine lines: control responses. Heavy lines: 2rain after 
injection of 5-hydrox3dndoles. A and C: No pretreatment. B and D: 
Tetraethylthiuram disulfide (TETD) (250 mg/kg/i.p.124 h prior). 
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Effect of intraventr ieular  5-hydroxyindoles on the amplitude of the slow negative wave of the photic evoked potential  averaged by Computer 
of Average Transients (50 photic evoked potentials per record; analysis time 0.5 see) 

Pretreatment Treatment 
(mglkgli.p.]24 h) (rag intraventrieutar) 

Minutes after injection 

1-10 21-30 51-60 

Pargyline 100 
Pargyline 100 
Pargyline 100 
TETD 250 
TETD 250 

CSF * 106.8 i 6.9 97.0 :~ 7.9 96.0 4- 8.4 
5HT 0.03 102.0 i 8.9 65.9 4- 15.0 68.1 4- 14.7 
5HT 0.14 82.3 ~ 17,2 68.0 4- 9.6 86.3 4- 9.8 
5HT 0.55 76.7 :j= 14.7 81.0 ± 13.3 79.3 4- 4.6 
5HTOL 0.03 78.0 ± 14.7 52.3 ~ 12.7 62.0 i 15.8 
5HTOL 0.14 57.0 4- 8.4 67.8 :t: 6.6 82.5 -4- 12.0 
5HTOL 0.28 53.5 =[: 3.9 56.5 ± 3.9 99.0 4- 14.1 
5HIAA 0.03 75.0 ! 13.6 68.0 -t- 12.3 68.8 -t- 12.7 
5HIAA 0.14 64,3 ~ 8.6 85.5 4- 3.2 99.8 4- 6.9 
5HIAA 0.28 111.5 =L 13.6 125.0 4- 13.1 106.2 4- 10.8 
5HT 0.03 106.0 4- 10.9 103.9 ± 14.4 105.6 4- 12.2 
5HTOL 0.03 57.8 ~ 17.6 54.5 4- 17.6 61.3 4- 19.2 
5HIAA 0.03 74.8 =[z 14.8 69.0 j= 12.7 69.4 4- 15.2 
5HT 0.03 49.2 ~ 12.1 66.8 =1= 14.3 88.2 4- 21.6 
5HIAA 0.03 84.9 ~ 11.2 69.9 ~ 9.6 78.8 ± 9.1 

Slow negative wave amplitude (2 or more records per time interval) expressed as percentage of average control amplitude (10 control records 
obtained after 1 h habituat ion to flash stimuli). 4 or more non-anesthetized rabbits  a t  each dose level. ~ Artificial cerebrospinaI fluid. 

induce  a small  increase in t he  S N W  comparab le  to  t h a t  
obse rved  w i t h  low doses of 5HT, m a y  sugges t  t h a t  th is  
enhanc ing  effect  of 5HT resul ts  in p a r t  f rom its  con- 
vers ion to  5HIAA.  However ,  T E T D  inh ib i t s  m a n y  o the r  
enzymes ,  inc luding  dopamine-f l -hydroxylaseS.  

Discussion. The inf luence of p r e t r e a t m e n t  w i th  a MAO 
inh ib i to r  and  an a ldehyde  dehydrogenase  inh ib i to r  on 
t h e  effects  of 5HT toge the r  w i t h  t he  ef fec t iveness  of 
5 H T O L  and  5 H I A A  u p o n  pho t i c  evoked  po ten t i a l s  sug- 
ges t  t h a t  these  d e a m i n a t e d  me tabo l i t e s  m a y  p lay  a 
m o d u l a t o r  role in sero tonerg ic  synapses  w i th in  t h e  opt ic  
p a t h w a y ,  in  s u p p o r t  of JouvET'S hypo thes i s  2 t h a t  a de- 
a m i n a t e d  me tabo l i t e  of 5HT t r iggers  the  pon togen icu la te -  
op t ic  co r t ex  monophas i c  spikes  of  pa radox ica l  sleep. The 
d e a m i n a t e d  me tabo l i t e s  of 5HT have  also been  impli-  
ca t ed  in o the r  CNS effects  of 5HT ~-13,u. 

Resumen. E1 es tudio  de la curva  dos is - respues ta  de- 
m u e s t r a  que  el 5-hidroxi - t r ip tofol  y el acido 5-hidroxi-  
indolac6t ico son t a n  p o t e n t e s  como la se ro ton ina  en modi -  
f icar  las respues tas  cort icales 6pt icas  en el conejo.  Pre-  
t r a t a m i e n t o  con pargi l ina  o con disul f i ram,  dos inhibi -  
dores  d i s t in tos  del  me tabo l i smo  de las neuroaminas ,  

influenci6 m a r c a d a m e n t e  los efectos de la se ro ton ina  sin 
c a mb i a r  los efectos de sus metabo l i tos .  
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H e m m u n g  des durch blutdrucksenkende Pharmaka bei Ratten ausgel/Jsten Trinkens durch 
Nephrektomie  

Isoprotereno116st  bei R a t t e n  ein dosisabh~tngiges Trin-  
ken  bei gleichzeit iger  Ant id iurese  aus. Dieses Tr inken  ist 
durch  den  f i -Rezeptorenblocker  P roprano lo l  h e m m b a r <  
N e b e n  ande ren  f l - S y m p a t h i c o m i m e t i k a  ffihren auch 
H y d r a z i n o p h t h a l a z i n e  und  die e -Rezep to renb locke r  Phe-  
n o x y b e n z a m i n  und  P h e n t o l a m i n  zu verstS~rktem Trinken.  
Dar f iberh inaus  liess s ich das  du rch  Hydra l az ine  oder  
P h e n t o l a m i n  ausgel6ste  Tr inken  durch  B r e t y l i u m  oder  
Guane th id in  verst&rken und  du rch  PropranoloI  h e m m e n  < 

FITZSII~IONS et a l )  und  EPSTEIN e t  al. 4 konn t en  zeigen, 
dass  Ren in  bzw. Angio tens in  bei R a t t e n  m i t  ausgegliche- 
ner  Flf iss igkei tsbi lanz ebenfal ls  Tr inken  induzier ten .  Es  

erschien durchaus  vorstel lbar ,  dass die b lu td rucksenken -  
den  P h a r m a k a  fiber eine P l a s ma - Re n i n s t e i g e r u n g  zum 
Tr inken  fiihren. Diese Ren ins te ige rung  k6nn te  e inerse i ts  
durch  die ausgel6ste Hypo ton i e  bed ing t  sein, andere r -  
sei ts  durch  Fl f i ss igkei t sabs t rom aus d e m  Gef~issraum in 
das Gewebe. Tats~ichlich fi ihren Isoproterenol ,  Ph e n t o l -  
amin  und  Hydra l az in  in den zum Tr inken  f i ih renden  
Dosen zu einer  S te igerung der  P l a smaren inak t iv i tA t  
(PRA) ~. 

~,hnlich wie das  Tr inken  liess sich die  du rch  H y d r a l a z i n  
oder  P h e n t o l a m i n  ausgel6ste  S te igerung de r  P E A  d u r c h  
Bre ty l ium oder  Guane th id in  po tenz ie ren  und  d u r c h  


