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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. 
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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.  

A. PLETSCHER and  H.  BESENDORF 

Medical Research Department o/ F .  Ho f fmann-La  Roche 
& Co. Ltd., Basel (Switzerland), October 31, 1958. 

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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Changes of certain blood constituents after the administration of colchicine 
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Unesterified Fa t ty  acids mEq/l  
Esterified Fa t ty  acids mEq/l  
Total cholesterol mg/o°/ 
Free cholesterol mg% 
Hematocr i t  % 
Hemoglobin g% 
Plasma proteins g% 
A body weight g 

Colchieine administered 

No. of animals Mean 4- S. i:.. 

30 0,58 
35 7.6 
15 63 

5 23 
4 57 
4 19,5 

10 7.7 
32 - 14.7 

4- 0.033* 
± 1,55 
4-5.1 
± 2 . 7  
± 3 . 5  
± 1.2 
-4- 0.3 
± 0.9* 

Controls 

No. of animals 

41 
40 
23 

5 
5 
5 

15 
35 

?,lean 4- S. E. 

0"26 4- 0 '015" 
8'9 ± 0'32 
66 4- 1.04 
22 + 2"7 
51 + 1-1 

17.3 4- 0"36 
7'5 4- 0-32 

- 3 ' 7  4- 1"6" 

* Difference highly significant. 

Specific g r av i t y  7, U F A  s, es ter i f ied f a t t y  acid% a n d  t o t a l  
and  free choles tero l t°  c o n c e n t r a t i o n s  were d e t e r m i n e d  in 
each p lasma .  All chemica l  ana lyses  were pe r fo rmed  in 
dupl ica te .  

Results. The  Tab le  shows t h a t  the  a d m i n i s t r a t i o n  of 
colchicine caused  an  increase in U F A  levels t o g e t h e r  w i t h  
a loss in b o d y  weight .  B o t h  of these  changes  were s t a t i s t i -  
cal ly h igh ly  s ignif icant .  Es ter i f ied  f a t t y  acids, t o t a l  a n d  
free cholesterol ,  h ema toc r i t ,  hemoglob in ,  a n d  p l a s m a  
p ro te in  c o n t e n t s  of the  blood did  no t  change .  

Discussion. U n d e r  n o r m a l  cond i t ions  l ipids can  be mo-  
bi l ized f rom the  adipose  t issue in the  form of U F A  t'd2. 
Unes ter i f ied  f a t t y  acids are cons idered  the  mos t  ac t ive  
l ipid me tabo l i t e s  and  are  t a k e n  up  c o n s t a n t l y  b y  the  
l iver  t2. The  increase  of U F A  in CC146,a, as well as in colchi-  
cine poisoned an ima l s  ind ica tes  e i t he r  a pa tho log ica l  de- 
r a n g e m e n t  of the  l ibera t ion  of U F A  b y  t he  adipose  tissue, 
or a change  in the  u p t a k e  and  u t i l i za t ion  of th i s  me ta -  
bol i te  by  the  l iver  and  possibly  by  o t h e r  organs.  The  im- 
po r t ance  of the  k i d n e y s  in th is  respec t  r em a i ns  to be in- 
ves t iga ted .  

J.  J .  SPITZER and  JUDY A. SPITZER 

Department o/ Physiology, Hahnemann Medical College, 
Philadelphia (Pa.), October 1, 1958. 

Zusammenlassung 

Die Veraber~ i chung  e iner  le ta len  Dosis Colchicin verur -  
sach t  u. a. eine Z u n a h m e  de r  u n v e r e s t e r t e n  Fe t t s ' auren  
und  eine A b n a h m e  des K6rpergewich ts .  Der  G e h a l t  an  
ve r e s t e r t en  Fe t t s~uren ,  freiem u n d  v e r e s t e r t e m  Choleste-  
r in und  I ' ]asmaeiweissen b le ib t  unver l inde r t ,  ebenso  Hii- 
m a t o k r i t -  und  Hi imoglobinwer te .  
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T r a n s e s t e r i f i c a t i o n  R e a c t i o n s  o f  E t h y l e n e  G l y c o l  

C y c l i c  P h o s p h a t e  w i t h  2 - A m i n o a l c o h o l s  

Studies  on  t he  e n z y m a t i c  hydro lys i s  of r ibonucleos ide-  
2 ' ,3 ' -cycl ic  p h o s p h a t e s  us ing  t r is  (2-amino 2 -hydroxy-  
m e t h y l  1 ,3-propanedio l )  buf fe r  revea led  a facile t r ans -  
es te r i f ica t ion  reac t ion  occur r ing  n o n - e n z y m a t i c a l l y  to  

give nucleos ide  tr is  p h o s p h a t e s  1. P e r i o d a t e  t i t r a t i o n  
showed  t h a t  t he  t r is  was l inked  to  t i le P t h r o u g h  a n  O 
a tom,  i n d i c a t i n g  c o m p o u n d s  of t i le genera l  s t r u c t u r e ,  

O 
II I + 

R - O - P - O - C H 2 - C - N H  a 
I I 

O -  

(R = nucleos ide  residue).  
The  p r e s e n t  c o m m u n i c a t i o n  descr ibes  a more  de ta i l ed  

i n v e s t i g a t i o n  of the  r eac t ion  of seve ra l  2 -aminoa lcoho l s  
w i t h  the  s imples t  f i v e - m e m b e r e d  r ing cyclic p h o s p h a t e ,  
e t h y l e n e  glycol cycl ic  p h o s p h a t e  whose  p r e p a r a t i o n  ha s  
r ecen t l y  been  reported-°a.  

Tile aminoa lcoho l s  ( e thano l amine ,  N , N - d i m e t h y l e t h a -  
no laminc ,  a n d  tris) were p a r t i a l l y  n e u t r a l i z e d  w i t h  con-  
c e n t r a t e d  hyd roch lo r i c  acid a n d  d i l u t ed  w i t h  w a t e r  to  
a f inal  c o n c e n t r a t i o n  of e i t h e r  0-5 M or  6.75 M .  T h e  f ina l  
pH (9.1-9.4) was t h e n  m e a s u r e d  on  a p H  mete r .  E t h y l e n e  
glycol cyclic p h o s p h a t e  (ca lc ium or  s o d i u m  sal t )  was  
added  to  a l iquo t s  of the  a b o v e  so lu t ions  to  g ive  a f ina l  
c o n c e n t r a t i o n  of 0.025 to 0.15 M .  T h e  r e s u l t i n g  so lu t i ons  
were i n c u b a t e d  in seMed glass via ls  a t  37°C for one  week.  
Af te r  r e m o v a l  of u n r e a c t e d  a m i n o a l c o h o l  b y  success ive  
passage  t h r o u g h  I1¢.C-50(H ÷) a n d  l )owex-50(Na+) ,  t h e  
e x t e n t  of r eac t ion  was d e t e r m i n e d  d i r ec t l y  on  t h e  e l u a t e  
b y  one of the  fol lowing m e t h o d s :  

(a) Fo r  e t h a n o l a m i n e :  The  d i f fe rence  in t he  p e r i o d a t e  
u p t a k e  before  a n d  a f t e r  acid hyd ro lys i s  was  used  to  
measu re  es ter i f ied aminoa lcoho l .  

(b) Fo r  d i m e t h y l e t h a n o l a m i n e :  T o t a l  n i t r o g e n  d e t e r -  
ru ina t ion  (Kjek tah l ) .  

(c) Fo r  t r i s :  l ) i r ec t  pe r ioda t e  t i t r a t i o n  ( two moles  re-  
qu i red  per  mole of p roduc t ) .  All va lues  were co r r ec t ed  b y  
s n b s t r a c t i n g  the  figure o b t a i n e d  for a con t ro l  (no cycl ic  
p h o s p h a t e )  car r ied  t h r o u g h  t i le  same  p r o c e d u r e  ~. T h e  re-  
cove ry  of p h o s p h a t e  was d e t e r m i n e d  b y  a t o t a l  p h o s p h o -  
rus  ana lys i s  on  the  e lua te ,  t h u s  p e r m i t t i n g  c a l c u l a t i o n  of 
t he  yiekl  of t r an se s t e r i f i c a t i on  p roduc t .  

As ev idence  s u p p o r t i n g  s t r u c t u r e s  of t h e  gene ra l  t y p e  
p roposed  above ,  we c a n  c i te :  

(1) Fo r  the  d e r i v a t i v e s  of e t h a n o l a m i n c  a n d  d i m e t h y l -  
e t h a n o l a m i n e  : 

P a p e r  c h r o m a t o g r a p h y  in i s o p r o p a n o l - a m m o n i a - w a t e r  
(70-3-27) d e m o n s t r a t e d ,  bes ides  some glycol  p h o s p h a t e ,  
a new P c o n t a i n i n g  c o m p o n e n t .  

i C. I)]:.KKER, unpuMished studies. 
J. Ll~.cocQ, C. R. Acad. Sci. 242, 190'2 (1956). 
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