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Summariz ing,  these da ta  indicate  t h a t  only  the  p H  and 
the  presence of the  local anesthet ics  in the  med ium of the  
main  incuba t ion  p lay  a role for the  glucose t ranspor t  and 
no t  the  pre incubat ion  of t i le erythrocytes .  Therefore,  
e ry th rocy tes  no t  p re incuba ted  wi th  local anesthet ics  
were used in our  fur ther  invest igat ions .  
We t h e n  s tudied the af f in i ty  of the  local anesthet ics  to 
the  t ranspor t  sys tem of glycose at  the  pH- range  be tween  
7 and 9. The dissociat ion constants  (K~) a t  p H  7, 7.5, 8, 
8.5 and 9 were de te rmined  and the  log Ki  were p lo t t ed  
against  the  pH-va lues  (figure 1). The der ivat ions  of the  
obta ined  curves dlog K i / d p H  against  p H  yield s t ra igh t  
lines (some of t h e m  shown in figure 2), which is evidence 
t h a t  the  re la t ion be tween  log K~ and p H  is in accordance 
wi th  a quadra t i c  funct ion;  i ts graphic  presenta t ion  is a 
parable.  
F r o m  the  equa t ion  of the  der ived parables:  d y / d x  = 
2ax + b  and the  parables  ax  2 + b x  + c  = y  (where 
x = the  p H  of the  med ium and y = the  corresponding 
log Ki) we calcula ted the  paramete rs  a, b and e and the  
ve r t ex  (this is the  pH-va lue  where log K~ is min imum,  
table  2). 
One will  find t h a t  the  increase of the  pa rame te r  'a '  also 
results  in an increase of ' - - b '  and 'c ' .  This  roughly  
agrees wi th  a gradual  decrease of the  p H  of the  ver tex .  

The  smaller  is 'a ' ,  i.e. the  smaller  the  slope of dy /dx  (the 
smaller  the  influence of the  p H  of the  med ium on log Ki), 
the  higher  are the  pH-va lues  of the  ver tex  (table 2); i t  
thus  indicates  those  pH-va lues  where the  aff ini ty  of the  
local anesthet ics  to the  t r anspor t  sys tem becomes 
maximal ,  and a t  fur ther  increase of the  pI-I begins to  
decrease. 
According to the  equa t ion  p H  = p K  + log L/L+, we 
calculated the  relat ion of the  uncharged (L) and the  
charged (L +) form of the  local anesthet ics  in the  ver tex .  
(The pK-va lues  of some local anesthet ics  are communi -  
ca ted  in the  l i te ra ture  17). I n  table  2, i t  can be found t h a t  
the  re la t ion of the  2 forms varies  in individual  local 
anesthetics.  This  implies t h a t  the  largest  effect of the  
local anesthet ics  on the glucose t ranspor t  in e ry th rocy tes  
is dependen t  on a specific re la t ion of the  uncharged to 
the  charged form of each local anesthet ic .  This  also migh t  
be considered an indicat ion to the  ques t ion  of which of 
bo th  forms of the  local anesthet ics  are effect ive in o ther  
biological  processes. 

11 J. Btichi and X. Perlia, in: Local Anesthetics I, International 
Encyclopedia of Pharmacology and Therapeutics, p. 39. Per- 
gamon Press 1971. 
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Summary. F r o m  4 serum aminopept idases  (2 of p regnan t  and 2 of nonpregnan t  women ' s  sera), the  placental  lysosomal  
(tool. wt  320,000) splits Lys -NAp only. B-Cys-NAp is hydrolyzed  f rom the  bo th  p lacenta l  enzymes,  i.e. lysosomal and 
microsomal  (mol. wt  145.000) AP. Ala -NAp is spli t  by  bo th  nonpregnan t  serum A P  more  readi ly  than  Leu-NAp! 

Aminopepf idase  (AID), p resent  in women ' s  se rum and 
hydrolyz ing  L-leucine-f l -naphtylamide,  L-leucine-p-ni-  
t ranil ide,  L-cyst ine-di - / / -naphtylamide or S-benzyl-L- 
cysteine-p-ni t rani l ide,  rises dur ing pregnancy.  I ts  level  in 
the  serum m a y  be used as cr i ter ion for the  func t ion  of 
placenta .  This  p lacenta l  A P  was separa ted  f rom A P  
which is present  in nonpregnant women ' s  serum ~. 2 pla-  
centa l  isoenzymes (CAP 1 and CAP~) were found in the  
serum ~, a. Mizutani  et  al. 4 d i f ferent ia ted  the  p lacenta l  A P  
f rom the  nonplacenta l  one on the  basis of resistence to L-  
meth ionine- inhib i t ion  and sens i t iv i ty  to heat .  We  com- 
pared  the  hydrolysis  of some substra tes  which were der ived 
f rom L-amino  acid-p-nitranil ides,  using the  normal  and 
pregnan t  women ' s  serum, NaCl-e luate  f rom placenta  and 
2 fract ions of the  p regnan t  serum f rom Sephadex G-200 
column.  
W h e n  obtained,  the  serum and p lacenta  samples were im- 
media te ly  frozen unt i l  used. The  aryl -amidase  ac t iv i ty  
was followed as ' reac t ion  r a t e '  using p-ni t rani l ides  of 
L-leucine (Leu-NAp),  L-lysine (Lys-NAp).  L-a lanine  
(Ala-NAp),  S-benzyl-L-cyste ine  (B-Cys-NAp) and L- 
phenyla lan ine  (Phe-NAp) as substrates.  The free p-  
ni t rani l ine was measured  a t  405 nm (Vitatron) and the  
uni ts  were calculated in the  usual  manner .  Compar ing 
some arylamidases  ac t i v i t y  in the  p regnan t  and non- 
p regnan t  serum and in placenta ,  we followed the  possi- 
b i l i ty  of de termining  the  p lacenta l  A P  di rec t ly  by  means  

of a sui table  subs t ra te  and to different ia te  the p lacenta l  
A P  from the  nonplacenta l  one. The  unpropor t ional  hydro-  
lysis of Leu-, Ala-, Lys- and B-Cys-p-nitranil ides by  preg-  
nan t  and normal  serum indica ted  t h a t  more than  one A P  
split  these substrates,  as repor ted  by  some authors  for 
L- leucyl- f i -naphthylamide  as substra te  2-~. 
In  the  serum or nonpregnan t  women,  we failed to f ind (in 
our condit ions of 25 ~ min  0.1 ml  serum p H  7.2) any  
ac t iv i ty  spl i t t ing Lys-NAp.  At  the  beginning of pregnancy,  
Lys-ary lamidase  appears  in the  serum, and when the  pla- 
centa  is formed, the  ac t iv i ty  increase up to m a x i m u m  
values (figure 1). This L y s - A P  ac t iv i ty  is inac t iva ted  by  
hea t ing  and is prac t ica l ly  insensi t ive  to L-meth ion ine  in- 
hibit ion.  By  molecular  sieving on Sephadex G-200 col- 
umn,  i t  d isplayed a single peak  in the  high molecular  frac- 
t ion (figure 2). The  o p t i m u m  p H  in the  phosphate  buffers 
was found to be 7.2, the  ac t iv i ty  is complete ly  inhibi ted 
by  1.10 phenant ro l ine  (0.01 M); an addi t ion  of CoCI~ (in 
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concen t ra t ion  1.10 -~ M) to the  se rum enhances  th is  ac t iv-  
i ty.  Lys -NAp  is one of the  subs t ra tes  spl i t  by  the  so-called 
aminopep t idase -B  which  occurs in the  tissues, h u m a n  
feta l  l iver 5, amnio t ic  f luid 6 and in h u m a n  u terus  wall  v. 
I t  is no t  p resen t  in r a t  se rum s while h u m a n  serum has  
only  a weak, p robab ly  red-cell  der ived,  ab i l i ty  to  spl i t  th is  
subs t ra te .  A P - B  m a y  conver t  kinin-10 (kallidin) to kinin-9 
(bradykinin) .  
A la -NAp is hydro lyzed  by  the  normal  w o m e n ' s  se rum and  
se rum of women  in the  1st t r imes te r  of p regnancy ,  more  
readi ly  t h a n  Leu-NAp.  The ac t iv i ty  in the  whole se rum 
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Fig. 1. Leu-AP, AIa-AP and Lys-AP activity during normal preg- 
nancy. The activity was determined in 0.1 mI serum, 0.001 M sub- 
strate (L-leu-, L-ala- and L-lys-nitroanilides) concentration and 
phosphate buffer pH 7.5 for Ala-NAp, pH 7.2 for Lys-NAp. t--Term 
of gravidity (in weeks); U=units/litre of serum. 
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dur ing  p r egnancy  increases up to m a x i m u m  level in the  
38-39th  week (figure 1), whereas  a t  the  end of p r egnancy  
the  level of Ala -NAp remains  below t h a t  of Leu-AP.  
W i t h i n  the  per iod f rom 22 to 28th week of p regnancy ,  
the re  is a sh i f t  in the  levels of L eu -A P  and  Ala -AP in t he  
serum, and  a t  the  end of the  t e r m  hydro lys i s  of Leu-NAp 
always exceeds t h a t  of Ala-NAp.  B-Cys-NAp was pro-  
posed for the  e s t ima t ion  of se rum oxi tocinase  ac t iv i ty  9. 
I t  is hydro lyzed  by  p lacenta l  A P  more quickly t h a n  the  
o the r  subs t ra tes .  
In  order  to character ize  the  aminopep t idases  of p regnancy  
serum,  we have  in 2 f rac t ions  ob ta ined  on Sephadex  G-200 
(figure 2) followed some proper t ies  of the  aminopep t idases ;  
the  subs t ra te  specifici ty,  t he rmos tab i l i t y ,  sens i t iv i ty  to 
L-meth ion ine  inhib i t ion  and  inac t iva t ion  of oxitocin.  The 
1st (high molecular) f rac t ion spl i t  all subs t ra tes  used:  
Lys-,  Ala-, t3-Cys- and Leu-NAp.  A la -AP  is well inh ib i ted  
by  L-meth ionine ,  L y s - A P  and  B-Cys-AP are no t  sensi t ive 
to  it. The ac t iv i ty  is hea t  uns tab le  (60 ~ min), the  
f rac t ion  inac t iva tes  oxi tocin (establ ished by  a t e s t  on the  
isolated ra t  u ter ine  horn),  and  the  oxi tocinase  ac t iv i ty  of 
th is  f ract ion is inhib i ted  by  L-meth ion ine .  The 2nd frac- 
t ion splits Ala-NAp,  B-Cys-NAp and Leu-NAp,  and is 
inhib i tab le  by  L-meth ion ine .  The f rac t ion  has a lways the  
oxi tocinase  ac t iv i ty .  This  f rac t ion comprises  jo in t  locali- 
za t ion of normal  AP  (mol. w t  145,000) and p lacen ta l  micro- 
somal  A P  (mol. w t  145,000). B o t h  have  similar proper t ies ,  
however ,  the  n o n p r e g n a n t  A P  does no t  spli t  B-Cys-NAp.  
The normal  n o n p r e g n a n t  serum spli ts  Ala-NAp more  
quickly  than  Leu-NAp.  Dur ing  f rac t iona t ion  on Sephadex  
G-200, this  ac t iv i ty  is localized in 2 f ract ions  (high and  
m e d i u m  molecular) which become well separa ted  (figure 
3). Oya et  al. ~~ found in the  normal  n o n p r e g n a n t  se rum 
aminopep t idase  spl i t t ing  L-leucin-/3-naphtylamide in the  
med i u m molecular  f rac t ion  (tool. w t  145,000) only. The ac- 
t i v i t y  of bo th  f ract ions  is inhib i ted  by  L-meth ion ine  and is 
re la t ively  thermos tab le ,  i n  the  p lacen ta l  eluate we have  
found ac t iv i ty  which splits all 4 subs t ra tes .  F u r t h e r  
s tudies  on charac te r iza t ion  of se rum and  p lacenta l  amino-  
pep t idases  are in progress.  

Fig. 2. Fractionation of pregnant serum (3 ml) on Sephadex G-200 
(column 25• cm) in phosphate-NaC1 (0.05 M-0.15 M) buffer 
pH 7.8 and distribution of AP activity. Areas splitting Leu-NAp 
})? ; Lys-NAP ~ and Ala-NAp �9 are expressed in A~05 nm, A280 
is protein distribution (--). Vol. is volume of eluate (fraction No.). 
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Fig. 3. Fractionation of normal women's serum (3 ml) on Sephadex 
G-200 (column 25 • 40 cm) in phosphate-NaC1 (0.05 M-0.15 M) buffer 
pH 7.8 and distribution of AP activity. Areas splitting AIa-NAp 
�9 and Leu-NAp [] are expressed in 405 nm. Vol. is volume of 
etuate (fraction No.). A~8 o is protein distribution (--). 
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