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Die von uns benu t z t e  Modif ikat ion der  Inak t iv ie rungs-  
Inh ib i t ions -Methode  ist  mi t  der e lek t rophore t i schen  
T rennung  der  I soenzyme der  alkal ischen P h o s p h a t a s e  
gut  vergle ichbar  und  ihre Resu l t a t e  waren  mi t  dem 
Knochen-  und  Lebe r funk t ionszus t and  (s~Sr-Test und  
7 -Glu tamyl - t r anspep t idaseak t iv i tg t )  korrelierta.  Dieselbe 
Method ik  wurde  fri iher fiir die E r m i t t l u n g  yon  Referenz-  
wer ten  bei E rwachsenen  (20-60 Jahren)  und gl teren 
Menschen (61-76 Jahre)  benu tz t .  I m  Vergleich dieser 
Wer t e  ist eine Altersabh/~ngigkeit  gut  nachweisbar .  

Der  von  uns gefundene  Gesch lech tsun te rsch ied  und  
Ver t e i lungs typ  der  Gesamtakt iv i t / i t ,  als auch die Blut -  
g ruppenabhgng igke i t  der D a r m p h o s p h a t a s e a k t i v i t g t  im 
Serum s t i m m e n  mi t  den Ergebnissen  anderer  Auto ren  
i iberein ~-u. Auff/illig s ind die hohen  K n o c h e n p h o s p h a t a s e -  
werte ,  die ve rnmt l i ch  den Abschluss  der  W a c h s t u m p h a s e  
bei den S t u d e n t e n  widerspiegeln.  Daraus  resul t ier t  
wahrschein l ich  die log-normale  Ver te i lung der  Knochen-  
p h o s p h a t a s e  und  - da  die K n o c h e n p h o s p h a t a s e  den 
H a u p t a n t e i l  an der  G e s a m t a k t i v i t g t  s te l l t  - die der  
Gesamtaktivi t /~t .  Die log-normale  Ver te i lung der  D a r m -  
und  Lebe rphospha t a se  k6nn te  auf Ernghrungseinf l i i sse  
zuri ickzufi ihren sein. 

Die Abhgngigke i t  der  Enzymakt iv i t~ i t  v o n d e r  Qualit i i t  
und  Quant i t / i t  der  zugef i ihr ten  Eiweisse ist ffir einige 
E n z y m e  nachgewiesen  worden  *~ diese Befunde lassen 
sich aus den Stoffwechselprozessen erklgtren. Die Aufgabe  
der  D a r m p h o s p h a t a s e  in den Absorp t ionsprozessen  und  
ihr Ans te igen  im Serum nach  fe t t re icher  E r n g h r u n g  
sind gut  b e k a n n t  ~ , n , ~  E in  Anste igen  der  Da rmphos -  
pha t a se  im Serum Ianden  wir  a u c h  bei eiweissreicher 
E rnghrung ,  ohne den F e t t a n t e i l  der N a h r u n g  s t reng  zu 
kontrol l ieren.  Beide Ernghrungse inf lSsse  auf die D a r m -  
p h o s p h a t a s e  s ind in T ie rexpe r imen ten  nachgewiesen  
worden  la. 
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Summary. Plasma  dopamine  fiLhydroxylase ac t iv i ty  of Japanese  monkeys  (Macaca fuscata/uscata) increased wi th  age, 
and  the  deve lopmen ta l  changes  were similar to  those  of h u m a n  beings. However ,  the  adul t  level p la sma  D B H  ac t iv i ty  
of var ious  m onkey  species was much  lower t han  t h a t  of h u m a n  beings. 

Dopamine  f l -hydroxylase  (DBH) ac t iv i ty  in h u m a n  
blood (act iv i ty  per  ml  se rum or plasma) is re la t ively  high,  
compa red  wi th  t h a t  in o ther  animals  a, ~, and  increases 
w i th  age for the  f i rs t  2 or 3 years  of life to a cons t an t  
adu l t  leveD, ~. R a t  blood D B H  ac t iv i ty  per  ml serum also 
increases af ter  b i r th ,  bu t  reaches  a peak  at  2-3 weeks of 
age, t h e n  decreases up to abou t  10 weeks to  a c o n s t a n t  

0.7 

0.6 
g, 
'~ 0.5 
E 

g 0.4 r 

o 0.3 

0.2 

r-~ 
[] 

Numbers 
3months 1year 3years 

5 5 5 

g = ._~ 

o 

N [ ]  
over 10~ ears 

4 

Body weight(kg) 0.95+-0.13 5.26+-0.10 4.68+-0.45 12.5+-1.6 

DBH (nmoles/min/m[ 0.060+0.014 0.155+-0.035 0.322+-0.057 0.590+-0.098 
plasma 

Developmental changes of plasma dopamine fl-hydroxylase activity 
in japanese monkeys (Macaca/uscata luscata). Values are expressed 
in mean ~ SEM, 

adu l t  level (about  1% of h u m a n  level)7, s. The rapid  rise 
in deve lopmen t  and  re la t ively  high adu l t  level of D B H  
ac t i v i t y  in h u m a n  blood is considered to  be a t t r i bu t ed  to 
the  erect  pos ture  in h u m a n  beings. 

We have  examined  deve lopmen ta l  changes  in D B H  
ac t iv i ty  of mo n k ey  blood in order  to examine  whe the r  or 
no t  t he  deve lopmenta l  changes  in h u m a n  beings are 
similar  to  those  iI~ o the r  p r imates .  

P l a sma  samples  were ob ta ined  by  ven ipunc ture  wi th  
hepar in  as an t icoagulant .  D B H  ac t iv i ty  was de t e rmined  
by  sensi t ive dua l -wave- leng th  s p e c t r o p h o t o m e t r y  based 
on the  spec t ropho tome t r i c  m e t h o d  of NAGATSU and  
UDENFRIEI~D 4, as descr ibed b y  KA'ro e t  al2. The incu- 
ba t ion  mix tu re  (total  vo lume 1.0 ml) con ta ined :  400 bd 
of 4-fold di luted plasma,  200 btmol of sodium ace ta te  
buffer,  p H  5.0, 10 tzmol of N-e thy lmale imide ,  1 nmol  of 
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CuSO4, 10 ~zmol of sodium fumara te ,  10 vmol  of ascorbic 
acid, 1 ~mol of pargyl ine ,  1500 uni ts  (50 ~zg) of catalase,  
and 20 ~zmol of t y r a m i n e  hydrochlor ide .  Incuba t ion  was 
carr ied ou t  a t  37 ~ for 45 rain. A sample  of di luted p lasma 
boiled a t  95 ~ for 5 min  was used for b lank  incubat ion.  

Changes  in se rum D B H  ac t iv i ty  dur ing deve lopmen t  
of J apanese  monkeys  (Macaea/uscata/uscata) are shown 
in the  Figure.  P l a sma  D B H  ac t iv i ty  in young Japanese  
monkeys  a t  3 m o n t h s  a f te r  b i r th  was ve ry  low, bu t  in- 
creased gradual ly  dur ing  deve lopmen t  to  the  adul t  level 
(0.59 n m o l / m i n / m l  plasma),  and the  deve lopmen ta l  
changes  were paral lel  to those  of body  weight .  These 
deve lopmen ta l  changes  in monkey  p lasma D B H  ac t iv i ty  
are similar  to those in h u m a n  beings. 

P lasma  D B H  ac t iv i ty  in var ious  species of adul t  mon-  
keys, i.e., ch impanzee  ( P a n  troglodytes), h a m a d r i a d  
baboon  (Papio hamadryas), and  th ick- ta i led  galago 
(Galago crassicaudatus) were:  0.05, 0.05 and 0.08 nmol /  
min /ml  plasma,  respect ively .  Therefore,  the  act ivi t ies  are 
di f ferent  among  var ious  m o n k e y  species regardless of t he  
difference in the i r  pos ture ,  and  d is t inc t ly  lower t han  those  
of h u m a n  beings (mean value,  43 nmol /min /ml  se rum or 
p lasma 4). 

I t  is concluded t h a t  a l though  deve lopmen ta l  changes  
in p lasma D B H  ac t iv i ty  of monkeys  are similar  to those  
of h u m a n  beings, the  enzyme ac t iv i ty  in p lasma  of various 
species of adul t  monkeys  is m u c h  lower t h a n  t h a t  of hu-  
man  beings. 
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Summary. Cholesterol  ester i f icat ion act ivi t ies  in in tes t ines  and pancreas  are m u c h  greater  w i th  unsa tu r a t ed  f a t t y  acids 
t h a n  wi th  the  s a tu ra t ed  ones;  the  m a x i m u m  ac t iv i ty  is w i th  arachidonic  acid in in tes t ines  and wi th  oleic acid in pan-  
creas. The pancrea t i c  cholesterol  ester i f icat ion ac t iv i ty  is h igher  t han  the  in tes t ina l  one. 

In  biological sys tems,  there  are a t  least  th ree  d i f ferent  
mechan i sms  for the  cholesterol  es terf icat ion activi t ies.  
The es ter i f ica t ion react ion tak ing  place in incuba ted  
se rum is due to  a t ranses te rase  which does no t  require  
any  cofactor  for its act ivi ty~ a. This enzyme has  a specifi-  
c i ty  for f a t t y  acids charac ter i s t ic  of the  normal  p a t t e r n  of 
cholesterol  esters.  The l iver is suggested as the  source of 
the  p l a sma  enzymes.  Cont ra ry  to  the  above mechanism,  
cholesterol  es ter i f icat ion in the  liver involves the  presence  
of CoA, ATP,  etc. as cofactors  4,5. This enzyme has been  
shown to be a f a t t y  acyl-CoA-cholesterol  acyl t ransferase .  
In  a th i rd  mechanism,  the  a p p a r e n t  d i rect  react ion of 
free cholesterol  w i th  free f a t t y  acid seems to be respon-  
sible for cholesterol  es ter  synthes is  in bo th  the  pancreas  
and the  in tes t ines  6, 7. This react ion has been s tudied  wi th  
h ighly  purif ied enzyme sys tems  and cer ta in ly  does no t  
proceed  t h rough  the  fo rma t ion  of a f a t t y  acyl CoA inter-  
media te ,  In  the  p resen t  paper ,  the  effects of two d ie ta ry  
fa ts  on cholesterol  ester i f icat ion act ivi t ies  ill the  in tes t ines  
and  pancreas  are discussed. 

Table 1. Cholesterol esterification activity in rat intestines 

Group Palmitic Stearic Oleic Linoleie Araehidonic 

Materials and methods. 8 groups of 5 weanl ing male  
albino ra ts  were fed saff lower seed oil (highly unsa tu r a t ed  
vegetable  oil) or lard (animal fat) a t  10, 20, 30 and 50% of 
their  to ta l  calorie intake.  The to ta l  calorie in take  was kep t  
cons tant .  The ra ts  were sacrificed a t  the  end of an 8-week 
exper imenta l  per iod and cholesterol  ester i f icat ion act ivi t ies  
in the  in tes t ines  and  pancreas  de te rmined  by  the  m e t h o d  
of MURTHY et  al.L In tes t ines  and pancreas  were cut  and  
washed wi th  ice-cold saline to remove  food particles.  They  
were pressed on f i l ter  paper  and placed in --15 ~ acetone.  
Acetone-dr ied powder  was p repa red  by  grinding the  t is-  
sues in 10 volumes of ace tone  precooled to --15~ The 
powder  was suspended  in dist i l led wa te r  (1 g/10 ml) for 
1 h and cent r i fuged at  10,000 g for 10 min (0 5~ and  
the  clear s u p e r n a t a n t  was used as the  enzyme source. 
In tes t ina l  and pancrea t ic  enzyme  assays were carried ou t  
a t  37~ in a metabol ic  shaker  for 1 h and 30 min respec-  
t ively.  Reac t ions  were t e r m i n a t e d  by  adding  5 ml  e thanol  
to the  sys t em and  to ta l  and  free cholesterol  de t e rmined  
before and af ter  the  i ncuba t ion  per iod s . P ro te in  was  
de t e rmined  by  the  m e t h o d  of GORNALL et  al.L 

Resulls and discussion. I t  is clear  (Table I) t h a t  t he  
process of es ter i f icat ion in in tes t ines  is much  greater  in t he  
presence of u n s a t u r a t e d  f a t t y  acids t h a n  of s a t u r a t e d  
ones. The enzyme  ac t iv i ty  is the  same when  i ncuba t ed  

10% Safflower oil 6.8 6.6 48.5 61.6 81.2 
20% Safflower oil 7.8 7.8 41.4 69.3 85.1 
30% Safflower oil 9.8 10.4 46.0 72.0 86.8 
50% Safflower oil 8.0 9.0 50.4 70.4 84.8 
10% Lard 10.0 9.4 53.3 67.4 86.0 
20% Lard 10.0 9.4 50.0 66.0 86.4 
30% Lard 12.4 12.4 52.0 70.8 88.0 
50% Lard 10.1 10.7 49.6 68.5 83.5 

The values are expressed as nrnoles of cholesterol esterified/mg 
protein/h. The enzyme assay system contained in a total volume of 
5 nil: 25 lug of intestinal powder corresponding to 8 mg protein, 
potassium phosphate buffer 0.1 M, pH 6.1, 3 ml, sodimn taurocholate 
25 rag, cholesterol 5 ~xmoles and fatty acid 10 gmoles. 
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