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Changes of certain blood constituents after the administration of colchicine 

27 

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). 

s j .  Kv.~tasmTo, J. i¢.. Cox, JR., and F. H. W~STUmMER, J. Amer. 
Clmm. Soc. 7s, ,1858 (1956). 

4 This correction was ge,mrally sniall. 
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Experiment Aminoalcohol pH of Concentration (M)** Yield*** Recovery 
No. reaction* Aminoalcohol [ Cyclic P (°/o) of P (~o) 

HOCH~CH2NH 2 

HOCH,zCH2NH 2 

HOCH2CH~N(CHa) ~ 

HOCH~C(CH2OH)iNH 2 

HOCH~C(CIt~OH) 2NH 2 

HOCH2C(CH~0H)~NH 2 

9-35 

9.35 

9.4 

9.12 

9-12 

8.3 

6-75 
(2-0) 
6-75 

(2.0) 
6.75 

(2.5) 
0,5 

(0.45) 
0.5 

(0.45) 
0.5 

(0'31) 

0-05 
(Ca++) 
0.15 

(Ca++) 
0.05 

(Ca++) 
0.025 

(Ca++) 
0.025 

(Na +) 
0.025 

(Ca++) 

62 

61 

83.5 

13 
(50) 

5 
(10) 

5 
(18) 

93 

91 

86-6 

95-100 

95-100 

95-100 

* Measured with a pH meter. ** The values in parentheses represent the concentration of free amine calculated from the amount of 
concentrated He1 added. ***Values in parentheses are the °/o of cyclic phosphate hydrolyzed to glycol phosphate (determined by weak 
acidity titration). Iu experiments 1, 9, and 3, paper chromatography showed only glycol P and the transesterifieatiou product. No cyclic 

P appeared to remain. 

Rp  ~ = 0-88 for  t h e  d e r i v a t i v e  of e t h a n o t a m i n e ,  g iv ing  a 
n i n h y d r i n  r eac t i on  ; 

Rp  = 1-23 for t he  d e r i v a t i v e  of d i m e t h y l e t h a n o l a m i n e .  

Passage  t h r o u g h  t he  a n i o n - e x c h a n g e  res in  Dowex-1 (CI-) 
a t  n e u t r a l  p H  r e su l t ed  in  t h e  d i s a p p e a r a n c e  of t he  glycol  
p h o s p h a t e  b u t  t he  new P c o n t a i n i n g  c o m p o n e n t  was  q u a n -  
t i t a t i v e l y  recovered ,  c o n f i r m i n g  i ts  a m p h o t e r i c  na t u r e .  

(2) Fo r  t h e  d e r i v a t i v e  of e t h a n o l a m i n e  i t  was  s h o w n  b y  
p a p e r  c h r o m a t o g r a p h y  t h a t  acid hydro lys i s  gave  glycol 
p h o s p h a t e  a n d  e t h a n o l a m i n e .  1.085 M of t he  a m i n o -  
a lcohol  ( de t e rmined  b y  pe r ioda te )  was  fo rmed  pe r  mole  
of glycol p h o s p h a t e  {de te rmined  b y  t h e  increase  in  w e a k  
a c i d i t y  due  to  s e c o n d a r y  phospha teS) .  

(3) F o r  t h e  d e r i v a t i v e  of d i m e t h y l e t h a n o l a m i n e ,  t i t r a -  
t i on  a f t e r  r e m o v a l  of a c c o m p a n y i n g  glycol  p h o s p h a t e  b y  
passage  t h r o u g h  Dowex- l ( C l - )  r evea l ed  l i t t l e  w e a k  aci-  
d i t y  *. 

T h e  resu l t s  of t he  m a i n  e x p e r i m e n t s  a re  s u m m a r i z e d  in 
t he  Table .  

The  c a t a l y t i c  effect  of Ca ++ is seen w h e n  one c o m p a r e s  
t he  resu l t s  of E x p e r i m e n t s  4 a n d  5. Such  effect  of poly-  
v a l e n t  ca t ions  on  t h e  a lka l ine  hydro lys i s  ot p h o s p h o -  
d ies ters  h a s  b e e n  obse rved  b y  severa l  i nves t iga to r s .  

E x p e r i m e n t s  4 a n d  6 show t he  in f luence  of pH .  

A l t h o u g h  f u r t h e r  s tud ies  will be necessa ry  to  a sce r t a in  
t h e  m e c h a n i s m  of t h e  reac t ion ,  our  p r e s e n t  resu l t s  i nd i ca t e  
a d i r e c t  a t t a c k  of t he  o x y g e n  of t h e  a m i n o a l c o h o l  on  t h e  
p h o s p h o r u s  of t h e  cyclic p h o s p h a t e  r a t h e r  t h a n  a n  a t t a c k  
of t h e  a m i n o - N  fol lowed b y  a N to  O m i g r a t i o n .  
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Rdsumd 
I1 a 6t6 t r o u v 6  que  l ' 6 thy l~ne  glycol p h o s p h a t e  cycl ique  

r6agi t  en  so lu t ion  aqueuse  avec  p lus ieurs  amino-2  alcools  
p o u r  d o n n e r  les p h o s p h o d i e s t e r s  r ~ s u l t a n t s  d ' u n e  t r a n s -  
es ter i f ica t ion .  

s Rp = Rf of new compound]R] of ethylene glycol cyclic phos- 
phate. 

6 Quantitative data are difficult to obtain because of the partial 
titration of the amino group in the region pH 4-8. 

* Present address: Laboratoire de Chimie biologique, Facult~ de 
Pharmaeie, Paris. 

II guanosintrifosfato quale attivatore 
dei s i s temi  enzimatic i  ossidasici  dei grass i  

Nota III 

Nelle no t e  p r e c e d e n t i  1,2 si ~ f o r m u l a t a  l ' ipo tes i  che l 'a- 
c h e t o g l u t a r a t o  a t t i v i  i s i s t emi  enz ima t i c i  ossidasici  dei 
grassi  t r a m i t e  il guanos in t r i f o s f a to  (G.T.P.)  che  v iene  sin- 
t e t i z za to  d u r a n t e  l 'oss idaz ione  d e l I ' e - c h e t o g l u t a r a t o  stesso 
secondo  le seguen t i  reaz ion i :  

~-chetoglutarato + D.P.N. + + CoA 1- 
Succinil-CoA + D.P.N.H + H + + COo, (1) 

Succ in i l -CoA+G.D.P+P i  < 
Acido Succinieo+ G.T.P. + CoA. (2) 

Con le ricerche qui riferite si ~ ~entato di convalidare o 
m e n o  t a l e  ipotes i  d e t e r m i n a n d o  l ' e v e n t u a l e  po te re  a t t i va -  
to re  del  G.T .P .  in c o n f r o n t o  di quel lo  de l l '~ -che tog lu ta -  
ra to ,  de l l 'A .T .P ,  o de l l 'A .T .P ,  p i~ succ ina to .  

Metodi. Sono s t a r t  imp iega t i  due  lo t t i  di  cav ie :  uno  in 
condiz ioni  di  a l imen taz ione ,  l ' a l t ro  in condiz ioni  di di- 
g iuno  d a  120 ore. L ' i n t e n s i t ~  de l l ' az ione  del  s i s t ema  enzi- 
m a t i c o  ossidasico dei grassi ,  p r e p a r a t o  da l  l ega to  secondo 
il m e t o d o  di LErtNINGER*, ~ s t a t s  dedo t t a ,  m e d i a n t e  la 
t ecn ica  d e s c r i t t a  nel le  no t e  p receden t i ,  da l la  quantitS~ di 
O2 c o n s u m a t a  pe r  oss idare  l ' ac ido  capri l ico (vedi Tabel la ,  
co lonna  A).  Si ~ d e t e r m i n a t o  a n c h e  l ' ac ido  ace t ace t i co  for- 
m a t o s i  (me todo  di  GREENBERG e LESTER4; mod i f i ca to  da 
BARKULIS e LEHNINGER~), e da i  va lo r i  t r o v a t i  si 6 calco- 
l a t a  la  q u a n t i t h  di 02 t e o r i c a m e n t e  occorsa  pe r  la  sun  for- 
maz ione  (vedi  Tabe l ta ,  c o l o n n a  B).  I1 G.T .P .  ~ s t a t o  im- 
p iega to  ne l la  q u a n t i t £  di 10 ~xM/100 m g  di  p r e p a r a t o  en- 
z ima t i co  seeeo, quan t i tb ,  c o r r i s p o n d e n t e  a que l l s  c h e s i  
f o r m a  t e o r i c a m e n t e  d u r a n t e  il processo di oss idazione del- 
l ' e - c h e t o g l u t a r a t o  ca lco lando  P / O  = 1. L ' A . T . P .  5 s ta to  
i m p i e g a t o  ne l la  q u a n t i t A  di 10 e di 65 ~M.  

Risultati e discussione. I m p i e g a n d o  p r e p a r a t i  enzima- 
t ic i  e s t r a t t i  d a  fega t i  di  cavie  in  cond iz ion i  di a l imenta -  
zione, r i su l t a  che il G.T.P .  a l la  c o n c e n t r a z i o n e  di 10 ~M/ 
100 m g  di p r e p a r a t o  e n z i m a t i c o  secco ( q u a n t i t g  corr ispon-  

1 M. SAfiCH]~TTO e C. R. Rosst, Exper. 14, 253 (1958). 
'~ C. R. Ross1 e M. SACCt:ETTO, Exper. 14, 254 (1958). 
a A. L. LEHNINaER, J. biol. Chem. 161, 437 (1945). 
4 L. A. GREENBERG e D. LESTER, J. biol. Chem. 154, t77 (1944). 
5 S. S. BARKULIS e A.L. LEHNINGER, J. biol. Chem. 199, 339 

(:95:). 


