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au toan t ibody  may  a l ready have  been produced bu t  m a y  
have  been fixed in the tissues. 

Au toan t ibody  has been de tec ted  also in 13 cases ou t  of  
a to ta l  of 47 pregnant  women wi thou t  preeclampsia.  I t  
was a l ready pointed ou t  t ha t  seven of these 13 women 
presented different  pathological  s y m p t o m s  no t  far re- 
moved  from those observed in preeclampsia,  Especia l ly  
str iking is the fact t h a t  the pregnancy  of four ou t  of these 
seven women resulted in still births.  

The results show tha t  the presence of au to imnmniza -  
t ion processes in preeelampt ie  condit ions can be demon-  
strated.  I t  is true that ,  for the t ime being, i t  is not  possible 
to present  an a l l -embracing picture  of the format ion of 
au toant ibodies  in pathological  p regnancy  or  to assess 
thei r  exac t  role in the  genesis of the disease. Only  fur ther  
invest igat ions  can solve this problem. 
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R~sund 

On a contr616 des femmes enceintes,  a t te in tes  d '&  
clampsie et,  chez un groupe d ' en t re  riles, la prdsence d 'au-  
toant icorps  cent re  le placenta,  le role, les reins et  le myo-  
carde. On a constat6 un t a u x  s igni f ica t ivement  plus 61ev6 
d 'au toant icorps  chez les femmes d e n t  la grossesse a 6t6 
eompliqu6e d '&lampsie .  

Antagonism between Harmaline and 
Long-Acting Monoamine Oxidase Inhibitors 

Concerning the Effect on 5-Hydroxytryptamine 
and Norepinephrine Metabolism in the Brain 

Up to now two principal  classes of monoamine  oxidase 
(MAO) inhibitors are known to interfere with monoamine  
metabol ism in the brain. The first group has a ve ry  long 
dura t ion  of act ion and consists mainly  of hydrazine deriv-  
atives. The  second group has a shor ter  dura t ion  of action 
and contains  compounds  of var ious chemical  s tructures,  
e.g. phenyle thyi  amines (amphetamine)  and harmal ine.  
Several  hydrazides,  e.g. isonicotinic acid i sopropylhydra-  
zide (iproniazid t), cause an increase of the 5 -hydn)xy t ryp t -  
amine  (5HT) and norepinephrine (NE) con ten t  of the  
brain which lasts for several  days  *. Harmal ine  also causes 
a rise in the  level of monoamines  in the  bra in  which,  
however  comes back to normal  af ter  a few hoursL This  
act ion is probably  due to MAO inhibit ion which is of long 
or short  durat ion in the case of hydrazides and harmal ine  
respectively.  
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For  theoret ica l  and prac t ica l  reasons it  seemed to be of 
interes t  to de te rmine  whe the r  an  in te rac t ion  exists  be- 
tween harmal ine  and hydraz ides  concern ing  m o n o a m i n e  
metabo l i sm in the  brain.  Therefore,  t he  effect  of  h a r m a -  
line on the  5 H T  and N E  rise in bra in  caused by  two  dif- 
ferent  MAO inhibi tors  of  the  hydraz ide  t y p e  was in- 
ves t igated.  

Experimental. Rats  and mice were in jec ted  (intnLperi- 
toneally) wi th  var ious doses of ha rmal ine  (1) 1 h pr ior  to 
in t raper i toneal  admin is t ra t ion  of two MAO inhibi tors  of 
the hydraz ide  type  (II and II14). 
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L-glutamic NH2 
acid-0t-isopropyl-hydrazide 

• The 5 H T  con ten t  of the brains  was measured  16 h a f te r  
the  hydraz ide  appl icat ion.  Fur thermore ,  de t e rmina t ions  
of the N E  con ten t  in the brain of mice p r e t r . a t e d  wi th  
harmal ine  1 h prior  to the  admin is t ra t ion  of c o m p o u n d  I I I  
were carried out.  In o ther  animals,  the hydraz ides  were 
given 6 to 8 h prior to the  inject ion of ha rmal ine  and the  
5HT con ten t  was measured 8 to 16 h af ter  the ha rmal ine  
adminis t ra t ion.  Animals  t rea ted  wi th  hydraz ides  alone, 
as well as un t rea ted  animals,  served as controls.  

5HT and N E  measurements  were carr ied ou t  by spec- 
t rophotof luor imetr ic  me thodsL  The  N E  in the  final  
ex t rac t s  was oxidized wi th  po tass ium fer r icyanide  a t  
p H  6, 

Results 

(1) T r e a t m e n t  wi th  harmal ine  1 h prior  to the  adminis-  
t ra t ion of iproniazid or  compound  I t l  an tagonized  the  
hydraz ide- induced  increase of 5HT in the  bra ins  of mice 
and rats. This  an tagonism was dependen t  on the  ha rm-  
aline dose (Figure) and could be seen if the hydraz ides  
were adminis tered  anywhere  from 1/2 to 6 h af ter  ha rm-  
aline, If  the hydrazides  were in jec ted  more than  6 to 8 h 
af ter  harmal ine,  this an tagon i sm did not  appear .  

(2) Tim hydraz ide- induced  increase of norep inephr ine  
in the  bra in  of mice was an tagonized  by  ha rmMine  also. 
Thus,  16 h af ter  in t raper i tonea l  in ject ion of 113 m g / k g  of 
compound  I l I  (equimolecular  to 100 m g / k g  iproniazid)  
the norepinephr ine  con ten t  of the  bra in  showed a signi- 
f icant  rise of 47 + 8% as compared  to un t r ea t ed  animals  
(p < 0.01), Compound  111 (113 mg/kg) admin is te red  1 h 
af ter  10 mg /kg  of harmal ine  did not  cause an increase of 
N E  in the  bra in  a t  all C 0 ~ 5°/0 as compared  wi th  un-  
t rea ted  controls).  

(3) i f  harmal ine  was admin is te red  6 to 8 h a f te r  the  
hydrazides ,  the  hydraz ide- induced  increase of 5 H T  could 
no t  longer be counterac ted .  Thus,  the  5 H T  con ten t s  of  t he  

' Compound III was synthetizcd by Dr, B. HEC.ED:JS, Chemical 
Research Department of F, l~loffmann-La Roche & Co. Ltd. 
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bra ins  of an imals  af ter  t he  combined  hyd raz ide -ha rma l ine  
t r e a t m e n t  were  no t  d i f fe ren t  f rom those  of an imals  
t r ea t ed  wi th  t h e  hydraz ides  alone. 

o l .  ...... : ...... , 
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Inhibition of the hydrazide-induced increase of 5-hydroxytryptamine 
(5HT) in the brain of rats and mice. 

Ordinate: Percentage increase of 5HT in brain, as compared with 
untreated controls. 

Abscissa: Harmaiine dose in mg/kg. 

The hydrazides were injected intraperitonealIyin doses equimole- 
eular to 100 mg/kg iproniazid 1 h prior to administration (intraperi- 
toneal) of harmaline. Measurement of 5HT 16 h after application 
of the hydrazides. Animals treated with the hydrazides only (0 mg]kg 

harmaline) served as controls. 

- - -  Hydrazide III, rats; . . . . .  Iproniazid, rats; 
. . . . . . . .  Hydrazide III, mice; . . . . . .  Iproniazid, mice. 

Each point represents the average of 4-8 measurements. Vertical 
lines: standard deviation. 

Discussion. The  inhib i t ion  of the  hyd raz ide - induced  
5HT and  N E  rise in the  bra in  af ter  ha rma l ine  p re t r ea t -  
m e n t  is p r o b a b l y  due to  t he  fact  t h a t  ha rma l ine  and  the  
hydraz ides  c o m p e t e  for t h e  s ame  r ecep to r  s i te  on the  
enzyme MAO. Thus,  t he  shor t - ac t ing  ha rma l ine  p robab ly  
blocks the  recep tor  which  t h e n  c a n n o t  be a t t a c k e d  by  the  
long-ac t ing  hyd raz ide  any  more .  I-Iarmaline, however ,  
does no t  reverse  t he  ac t ion  of hydraz ides  once the  l a t t e r  
c o m p o u n d s  have  caused  a m o n o a m i n e  rise in the  brain.  
Thus,  harmal ine ,  g iven af ter  t he  hydraz ides ,  has  no effect  
on the  h y d r a z i d e - i n d u c ed  increase  of t he  monoamines .  
This m a y  be expla ined  by  the  fact  t h a t  hyd raz ides  cause 
an irreversible d a m a g e  to MAO, or t h a t  t he  hydraz ide -  
e n z y m e  b o n d  is ve ry  s t rong  and  c a n n o t  be reversed  b y  
ha rma l ine  once it has  t a k e n  place. 

The above descr ibed an t agon i sm be tween  ha rma l ine  
and  hydraz ides  m a y  serve as a tool  to  s epa ra t e  t h e  h y d r a -  
zide effects  due  to  MAO inh ib i t ion  f rom those  caused  b y  
o the r  mechanisms .  Thus,  the  pharmacolog ica l  effects of 
hydraz ides  which  are coun te r ac t ed  by  ha rma l ine  are p rob-  
ab ly  due  to  MAO inhibi t ion,  whereas  those  effects  which  
c a n n o t  be an tagon ized  b y  ha rma l ine  m u s t  be caused  b y  
di f ferent  mechanisms .  P re l imina ry  resul ts  show t h a t  some 
hydraz ide - induced  a l t e ra t ions  of the  reserp ine  and  benzo-  
quinolizine effects  on b ra in  are p r o b a b l y  due  to  in ter -  
ference wi th  monoamine  metabo l i sm.  Ip ron iaz id  and  
c o m p o u n d  I I I  coun te rac t  some cen t ra l  ne rvous  ac t ions  
of reserpine  and  benzoquinol iz ines  (e.g. p o t e n t i a t i o n  of 

seda t ion  and  narcosis  potent ia t ion6) .  This  ef fect  of the 
hydraz ides  is abol ished by  p r e t r e a t m e n t  w i th  harmaline.  
By  fu r the r  inves t iga t ion  along th is  line i t  m a y  be possible 
to  ge t  add i t iona l  ev idence  concern ing  the  role of MA0 
inhib i t ion  in drug  act ion.  
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Zusammen]assung 

V o r b e h a n d l u n g  mi t  H a r m a l i n  h e m m t e  den Anst ieg  yon 
5 - H y d r o x y t r y p t a m i n  (5HT) und  Norad rena l in  (NE) im 
Gehi rn  yon R a t t e n  und  MS.usen, welcher  du rch  zwei lang- 
d a u e r n d  wi rkende  M o n o a m i n o x y d a s e h e l n m e r  verursach t  
wurde  ( I sop ropy lhydraz ide  yon  Isonikotins~iure und 
e - I s o p r o p y l h y d r a z i d  y o n  GlutaminsL.ure). ~Vurde H a r -  
mal in  6-8 h nach  den  H y d r a z i d e n  applizier t ,  so konnte  
kein Abs inken  des durch  das  H y d r a z i d  e r h b h t e n  Mono- 
amin-Geha l t e s  b e o b a c h t e t  werden .  Mit  Hilfe  dieses An- 
t agon i smus  zwischen H a r m a l i n  und  H y d r a z i d e n  diirfte 
es m6gl ich sein, m e h r  K e n n t n i s  fiber die Rolle der  Mono- 
a m i n o x y d a s e  bei  de r  "~Virkung y o n  P h a r m a k a  zu gewinnen.  
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T h e  Effect  of Co lch ic ine  on  P l a s m a  Unes t er i f i ed  

Fat ty  A c i d s '  

Although  the  inf luence of colchicine on mi to t ic  ac t iv i ty  
has been s tud ied  ex tens ive ly ,  c o m p a r a t i v e l y  l i t t le  a t t en-  
t ion  has been  paid  to  o the r  pharmacolog ica l  effects  of this 
alcaloid 2,8. STERNBERGER and  ]~ERGUSON 4 found  tha t  
a single le thal  i n t r avenous  dose of colchicine, causes  ' fat  
nephros i s ' ,  which  is p r o b a b l y  a man i f e s t a t i on  of some 
d e r a n g e m e n t  of l ip id  t r anspor t .  Since in CC14 poisoning 
a simitar  d e r a n g e m e n t  occurs  in associa t ion  wi th  increased 
p l a sma  unes te r i f ied  f a t t y  acid (UFA) concen t r a t ions  s,~, it 
was decided to inves t iga te  the  effect  of colchicine on UFA. 

Materials and Methods. 4 mg  of colchicine/kg of body 
we igh t  were g iven i n t r a v e n o u s l y  to  male,  whi te  rats, 
weighing 150-300 g. The contro l  an imals  received equal 
a m o u n t s  of physiological  saline. All an imals  were exsan- 
gu ina ted  u n d e r  N e m b u t a l  anes thes ia  t h r o u g h  t h e  inferior 
vena  cava  17-20 h a f te r  the  inject ion.  The  blood was 
chilled i m m e d i a t e l y  and  the  specific g rav i ty  d e t e r m i n e d  7. 
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