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nucleophi les  t owards  the  phosphory l  group,  excep t  when  
the  leaving group is the  anion of a fair ly s t rong acid 5, as 
in p -n i t r opheny l  phosphateS.  In  the  case of cyclic phos-  
pha tes ,  i t  has  been  observed 7 t h a t  g lycero l - l ,2  cyclic 
p h o s p h a t e  is unaf fec ted  by  aqueous a m m o n i a  a t  100~ 
for 1 h. Also, CovlTz and  WESTI~EIMER S have  come to the  
conclusion t h a t  n i t rogen  bases act  as general  bases r a the r  
t h a n  nucleophil ic  ca ta lys t s  in the  hydro lys is  of m e t h y l  
e thy lene  phospha te .  F ina l ly  i t  has  been  repor ted  9 t h a t  
aniline a t t acks  e thy l  e thy lene  phospha t e  a t  carbon r a the r  
t h a n  phosphorus .  

(2) The t ranses ter i f ica t ion  takes  place b y  a t t ack  of the  
a lkoxide anion. Many  studies  have  been  made  on the  
nucleophi l ic i ty  of such anions towards  p -n i t ropheny l -  
ace ta te  t~ in par t i cu la r  by  BRUICE et  a l .n .  F r o m  these  
s tudies  it would appear  t h a t  in an equimolar  mix tu re  of 
two alcohols t he  more  acidic one will give the  h ighes t  
pe rcen tage  of t ranses te r i f i ca t ion  because the  decrease in 
nucleophi l ic i ty  of the  anion which  accompanies  the  de- 
crease in p K  is more  t h a n  compensa t ed  by  the  increase 
in the  concen t ra t ion  of th is  anion. We  do no t  have  any  
precise da t a  on the  re la t ive acidities of the  h y d r o x y l  
groups  of choline and  e thanolamine .  There  is evidence 
t h a t  e thano lamine  is s o m e w h a t  more acidic t h a n  e tha-  
nol  1~. However ,  the  presence of a posi t ively  charged 
n i t rogen  would also t end  to increase t he  ac id i ty  and  i t  
seems reasonable  to expec t  t h a t  choline is a s t ronger  acid 
t h a n  e i ther  H~N+-CH2-CH~OH or H2N-CH~-CH2OH ~. 

(3) The reac t ive  species is the  alcohol, no t  the  a lkoxide 
anion, and the  amino group acts  as a general  base  ca ta lys t .  
Such a catalysis  has  been  pos tu la ted ,  e.g. by  JENCKS and 
CARRIUOLO 15, as con t r ibu t ing  to the  nucleophi l ic i ty  of the  
serine h y d r o x y l  in esterase.  The amino group, by  fo rming  
a hydrogen  bond  wi th  the  hydroxyl ,  would provide  elec- 
t rons  to  tile oxygen,  thus  increasing its nucleophil ic i ty .  
Such hydrogen  bonding,  whose exis tence in te t rachloro-  
e thy lene  solut ion is evidenced by  IR-s tud ies  ~6, would 
have  to  be ma in ly  in t ramolecu la r  if we w a n t  to expla in  
w h y  e thano lamine  is more  react ive t h a n  choline when  
p re sen t  toge the r  a t  the  same concent ra t ion .  However ,  t he  
reac t ion  wi th  choline could also be s o m e w h a t  cata lysed,  
in termolecular ly ,  by  the  amino groups of e thanolamine .  
And  the  same could be t rue  for hydrolysis .  

In  view of the  possible re la t ionship  be tween  the  nucleo- 
phi l ic i ty  of the  alcohol group of amino alcohols and  of 
serine in esterases,  i t  m a y  be re levan t  to note  t h a t  some 
cyclic phospha t e s  der ived  f rom o-hydroxy  benzyl-a lcohol  

have  been  r epo r t ed  12 as powerful  ant ichol ines teras ic  
agents.  E t h y l e n e  phospha t e  (calcium salt) has  now been 
found ts to have  a weak ant ichol ines teras ic  act ion:  At  the  
concen t ra t ion  of 2.2 �9 10-~M it p roduces  73% inhib i t ion  
of horse se rum (dilution 1:10) chol inesterase  (subs t ra te  
acetyl-choline)  af ter  30 min  incuba t ion  at  37~ and 
p H  7.4. 

Rdsumd. De nouvelles  observa t ions  concernan t  les r6ac- 
t ions de t ranses te r i f ica t ion  en t re  l '6 thylgne phospha t e  et  
tes amino-alcools  sont  rappor t6es  e t  des m6canismes pos- 
sibles de ce t te  r~action discut6s. 
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F o l i c  A c i d  a n d  B i o t i n  on  t h e  M e t a b o l i s m  of  O n e  
C a r b o n  Uni t :  U t i l i z a t i o n  of  ~ - C a r b o n  of S e r i n e  

for  the  S y n t h e s i s  of  M e t h i o n i n e  

Several  s tudies  have  been  repor ted  on re la t ionships  
be tween  biot in  and  folic acid. W i t h  regard to  the  na tu re  
of these  relat ionships,  two hypo theses  were formula ted .  
According  to one, b io t in  m a y  influence the  synthes is  of 
folic acid by  in tes t ina l  microflora 1. According to the  
other ,  biot in  m a y  be involved in the  synthes is  of co- 
enzymat i c  forms of folic acid. In  fact  in the  l iver of biot in-  
def ic ient  rats,  the  concen t ra t ion  of var ious  folate coen- 
zyrnes is decreased ~ and  the  capac i ty  of these animals  to  
conve r t  fotic acid to  its ac t iva ted  forms 3 is reduced.  This  
s t u d y  has  been u~der t~ken  in order  to  inves t iga te  the  

effect  of b iot in  on the  syn thes i s  of meth ion ine  f rom serine 
and homocys te ine .  

Four  groups  of weanl ing male ra t s  of the  Wis ta r  s t ra in  
were fed ad l ib i tum on the  following diets  respect ive ly :  
purif ied basal  diet ,  biot in-free diet,  folic acid-free diet,  
b iot in  and  folic acid-free die t  4. Af ter  60 days  the  animals  
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were killed and  the  l ivers homogenized  wi th  4 volumes  
of 0 .08M p h o s p h a t e  buffer  p H  6.3. Al iquots  of homo-  
genate  were incuba ted  in a shaker  a t  37 o C for 2 h under  
n i t rogen wi th  10 mg L-serine and  10 mg D,L-homocys- 
te ine;  the  final  volume was 11 ml. The reac t ion  was 
s topped  by  autoclaving,  and meth ion ine  formed in the  
sys tems  was assayed microbiological ly wi th  Leuconostoc 
mesenteroides, P. 60 ATCC 8042. 

The da t a  of the  Table  show t h a t  in t he  sys tems  wi th  
the  liver homogena te  of b io t in-def ic ient  rats ,  and  in those  
of folic acid-deficient  rats ,  t he  q u a n t i t y  of meth ion ine  
formed is s ignif icant ly  lower t h a n  in contro l  r a t s  (P  < 0.05 
and  P < 0.01 respect ively) .  In  t he  sys tems  witll  the  l iver 
homogena te  of biot in  and  folic acid-deficient  rats,  the  
q u a n t i t y  of meth ion ine  formed is lower, no t  only  when 
compared  wi th  control  r a t s  (P  < 0.001) bu t  also wi th  
folic acid-def ic ient  ra ts  ( P  < 0.05). 

I t  appears  f rom these  resul ts  t h a t  me th ion ine  is syn-  
thesized in t he  liver of biot in-def icient ,  and biot in  and 

Effect of biotin and folic acid on the synthesis of methionine by 
rat liver holnogenate. Values give the mean result i S.E. of mean 

of 6 determinations 

Group Animals in experiment /*g Methionine 
forined/g fresh 
tissue 

1 Control 198 i 11.64 
2 Biotin deficient 162 i 12.09 
3 Folie acid deficient 139 i 7.39 
4 Biotin and folic acid deficient 116 q- 5.00 

tolic ac id-def ic ient  r a t s  less ef fect ively  f rom homo-  
cys te ine  and  serine t h a n  in cont ro l  r a t s  and  folic acid- 
def ic ient  ra t s  respect ively .  

This  f inding is in ag reemen t  w i th  the  observa t ions  of 
MARCHETTI and  TESTONI 5, who repor ted  t h a t  t he  me t h y l a -  
t ion  processes in biot in  deficiency are marked ly  impaired .  
In  fact  N - m e t h y l n i c o t i n a m i d e  excre t ion  in urine is lower 
in b iot in-def ic ient  ra t s  t h a n  in the  animals  fed on v i t amin .  

Besides, the  me th ion ine  syn thes i s  f rom homocys te ine  
and  be ta ine  in the  l iver homogena t e s  of b io t in-def ic ien t  
r a t s  is lower  t h a n  t h a t  in ra ts  receiving biotin.  Therefore,  
f rom the  resul ts  i t  m a y  be deduced  t h a t  b iot in  is able to 
influence, t h ro u g h  its ac t ion on the  s torage of folate co- 
enzymes,  the  syn thes i s  of me th ion ine  and  p ro b ab l y  the  
process  of m e t h y l a t i o n  generally.  

Riassunto. La sintesi  di met ion ina  da ser ina e omo-  
cis teina r isul ta  n o t e v o l m e n t e  d iminu i ta  nel  legato di r a t t i  
carent i  di acido folico e biot ina,  non  solo r i spe t to  ad ani-  
mali  controllo,  ma  anche a quelli carent i  solo di acido 
folico. La  b io t ina  p e r t a n t o  sembra  inf luenzare  l 'ut i l iz-  
zazione del fl-carbonio della serina per  la s intesi  del met i le  
della met ion ina  p robab i lmen te  a t t r ave r so  il suo effe t to  
sulla disponibil i t~ dei coenzimi del l 'acido folico nel  legato.  
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Die  Zahl  d e r  M t t o c h o n d r i e n  i m  A o r t e n e n d o t h e l  
be i  e x p e r i m e n t e l l e r  S t e n o s e  

Bei vergle ichenden U n t e r s u c h u n g e n  des Endo the l s  der 
grossen Blutgef/isse v o m  Kalb  und anderen  Tierspezies 
konn t en  HACKENSELLNER et al. s ta t i s t i sch  s ignif ikante 
Untersch iede  im Mi tochondr ienbesa tz  des Endo the l s  der  
versch iedenen  S tandor t e  des Kreislaufes fests tel len 1-4. 
Sic f i ihr ten diese auf die S tof fwechse lbedingungen  des 
Endo the l s  zurtick, wobei  Beziehungen zwischen dem 
Sauers tof fgehal t  des Blutes  und  dem Druck  in den ein- 
zelnen Kre i s l au fabschn i t t en  wahrschein l ich  gemach t  wer- 
den konnten .  

Wi t  s te l l ten uns die Aufgabe,  die Zahl der  Mitochon-  
drien des Endo the l s  der  Aor ta  von  K a n i n c h e n  bei verAn- 
de r t en  Kre i s laufbedingungen  zu un te rsuchen .  Wir  be- 
d ien ten  uns dazu eines Modells der  Aor tens tenose ,  das 
durch  E inengung  des Durchmessers  der  Aor ta  abdomina l i s  
um e twa  die H~tlfte erzielt  wurde  (n~here Einze lhe i ten  bei 
GOTZE und MEYERS). Wir  e r re ich ten  dabei  deut l iche  
Druckdi f fe renzen  in den  Gef / i ssabschni t ten  ober-  und 
un te rha lb  der  Drosselungsstel le ;  ausse rdem Zeichen einer 
Linksherzi iber las tung.  Von  Gruppen  zu je ffinf oper ie r ten  
Kan inchen  wurden  nach  1, 3, 7, 14 und  21 Tagen die 
Mi tochondr ien  des E n d o t h e l s  der  Aor ta  ober-  und  unter -  
ha lb  der  Stenose ausgewer te t ;  wei te rh in  gelangte  eine 
gleich s tarke  Kon t ro l lg ruppe  zur Un te r suchung .  

Die Dars te l lung der  Mi tochondr ien  wurde  nach  einer  
von  MEYER und  HACKENSELLNER angegebenen  Methode  
durchgeff ihrt% Die Ausz/ihlung erfolgte als Bl indversuch  
am Pro jek t ionsb i ld  der  Schwarz-Weiss-Negat ive .  Dem 
Un te r suche r  waren  weder  die H e r k u n f t  der  abgeb i lde ten  
Mi tochondr ien  noch die Versuchsdauer  bekann t .  Die ge- 
w o n n en en  Wer t e  stellen ein relat ives Aqu iva len t  dar ;  es 
en t sp r i ch t  e twa  e inem opt i schen  F l achschn i t t  durch  die 
Endothelzel le .  Die Ergebnisse  unserer  Versuche  sind aus 
der  Tabelle zu en tnehmen .  

Es ist daraus  folgendes ers ieht l ich : (1) Die Kont ro l t t i e re  
weisen in j edem Falle un te rhMb der  a n g e n o m m e n e n  Ste- 
nose mehr  Mi tochondr ien  pro Zelle auf als oberhalb .  (2) 
U n t e r  dem Einfluss  der E inengung  k o m m t  es oberha lb  zu 
einer  E r h 6 h u n g  der  Wer t e  und un te rha lb  zu einer  Ernie-  
drigung. Diese Zu- bzw. A b n a h m e  ist  schon einen Tag 
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