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s t r ia ta l  t issue shows the  la t te r  to  be 5-10% of the  former.  
As D O P A C  is p resumably  an in t raneurona l  metabo l i t e  ~a, 
i ts concentra t ion  in s t r ia ta l  dopaminergic  nerve  endings 
would be 400-800 ag/g, which is roughly  equ iva len t  to 
2-4 x 10 -a M, if 1 g of wet  t issue is set equal  to 1 ml of 
l iquid.  This  concent ra t ion  coincides wi th  the  threshold 
inhib i tory  concent ra t ion  of D O P A C  shown ill the  Figure.  

Considering t h a t  neuroleptics  increase the  concent ra t ion  
of endogenous D O P A C  enormously,  i t  seems possible t ha t  
the  ant ipsychot ic  ac t iv i ty  of these drugs is re la ted to the  
rise in the  in t raneurona l  con ten t  of D O P A C  act ing as a 
me thy ta t ion  regulator.  This  implies  t h a t  the  methy l -  
t ransferase is localized intraneuronal ly .  The  calculat ion 
above is based on da t a  from str ia ta l  dopaminergic  
neurones. There are no corresponding da ta  avai lable  on 
other  central  dopaminergic  neurones,  bu t  also no evidence 
to indicate  t h a t  t hey  differ ve ry  much  in this  respect. 

Thus, the  regulat ion mechan ism out l ined above is not  
necessarily restr ic ted to s t r ia ta l  neurones. High con- 
centrat ions of 5 -MTHF and high ac t iv i ty  of t ryp tamine -  
N-methyl t ransferase  were in fact  detected  in ra t  corpus 
s t r ia tum, but  considerable amounts  and act ivi t ies  have  
also been found in o ther  brain regions la, ~. T ryp t amine  is 
cer ta inly  no t  ~he only substra te  of this  enzyme 
leading to the  format ion  of psychotomimet ic  der ivat ives .  
Other  indoleamines,  for instance, such as bufotenin  or 
5-methoxy-N,  N-d ime thy l t ryp tamine" ,  and catechol-  
amines ~ also, have  been held to be possible psychotogenic  
substances.  

It is no t  ye t  def ini te ly  known whether  biogenic amines 
do in fact  serve as 'precursors '  of endogenous psychoto-  
genic substances, much  less which par t icular  amine migh t  
be specifically concerned. Should dopaminergic  neurones 
be involved,  then  it  m a y  be assumed t h a t  D O P A C  
fulfils a regula tory  function.  

Rdsumd. L'ac ide  d ihydroxyph6nylacg t ique  (DOPAC) et  
l 'acide homovani l l ique  (HVA) inhibent  la m4thyla t ion  
de la t r y p t a m i n e  par  une m6thylase  par t ie l lement  
purifige du cerveau de rat .  Les concentra t ions  n4cessaires 

ce t te  inhibi t ion  sont  hautes  et  du mSme ordre de gran- 
deur  que celles qu 'on  peu t  a t tendre  du m6tabol isme de la 
dopamine  au n iveau  des terminaisons  dopaminergiques .  
La  chlorpromazine  e t l a  clozapine n ' in f luencent  pas  cet te  
ac t iv i t6  enzymat ique .  

P. C. WALDMEIER and L. MAITRE 

Research Department, Pharmaceuticals Division, 
Ciba-Geigy Ltd., CH-4002 Basel (Switzerland), 
22 February ~974. 

14 W. C. KOREVAAR, 31. A. GEY~R, S. KNAPP, L. L. Hsu and A. J. 
~{ANDELL, Nature, Lond. 2,t5, 244 (1973). 

15 A.  ol. MANDELL, S. IKNAPp and L. L. Hs G Life Set. /d, 1 (1974}. 
16 The skilful technical assistance of Mr. J. J. FELDTRAUER is grate- 

fully acknowledged. 

Feto-Specific Features of Human fl~-Microglobulin 

Ontogenet ic  studies on p lasma proteins  showed t h a t  
the  concentra t ion  of individual  proteins  gradual ly  increa- 
ses wi th  the ma tu ra t ion  of the fetus. Some proteins  reach 
the  adul t  levels a l ready during the  in t rau ter ine  life, the  
concent ra t ion  of others raises slowly and the  adul t  levels 
are a t ta ined  later  in the  ex t rau ter ine  life. An except ional  
deve lopmenta l  pa t t e rn  is presented by  %to-specific 
proteins ~ (e.g. a-fetoprotein,  fetuin) t ha t  reach the  highest  
concentra t ions  a l ready dur ing the  fetal  period and the  
levels a t ta ined  are higher  t han  those found in hea l thy  
adults.  Some of these proteins  a lmost  disappear  f rom the  
sera after  b i r th  and can only be detected by h ighly  sen- 
s i t ive techniques  such as radioimmunoassay.  

W e  have  s tudied the  ontogenesis of h u m a n  fl2-micro- 
globulin, a low-molecular-weight  cons t i tuent  of human  
serum and other  body fluids ~. This  protein has been shown 
to be homologous to the  cons tant  domains  of immuno-  
globulin G l ight  and heavy  chains~, and to be produced in 
v i t ro  by lymphoid  ceils as well as by  a va r i e ty  of cells 
der ived f rom non- lymphoid  solid tissue l inesa-L The 
present  s tudy  demonst ra tes  the  presence of fi2-micro- 
globulin in fetal  sera and other  fetal  fluids ; the  concentra-  
t ion changes of this  prote in  in serum during fetal  develop- 
men t  were found to be similar  to  those of feto-specific 
proteins.  

Materials and methods. H u m a n  fetuses of 16 to 36 
weeks of gestat ion were obta ined f rom spontaneous or 
Cesarean abort ions;  the  gestat ional  ages were es t imated  
according to the  last  mens t rua l  date, the  body weight  and 
the  crown-heel  length.  Fe ta l  ur ine was obta ined by  needle 
aspirat ion after  exposure of the  bladder  by  dissection. 
Amniot ic  fluids were t aken  in connect ion wi th  diagnost ic  
amniocenteses.  All samples were kept  frozen at  - -20~ 
unt i l  used. 

fl~-Microglobulin was quan t i t a t ed  by  the  radioact ive  
single rad ia l immunodi f fus ion  me thod  as described earlier s; 

ant isera  against  fl~-microglobulin were raised in rabbi ts  by 
immuniza t ion  with  purif ied ant igen isolated from urine 
of k idney t ransp lan t  pat ients" .  

Results and discussion, fl~-Microglobulin was de tec ted  in 
all fetuses invest igated.  The  concent ra t ion  of the  prote in  
in fetal  sera was found to be considerably  higher  t han  in 
normal  adul t  sera; the  mean  va lue  for the  fetal  sera 
s tudied was 0.71 mg/100 ml  (range 0.28 to 1.36 mg/100 ml) 
as compared  to adul t  serum values ranging f rom 0.11 to 
0.24 rag/100 ml  (ref. 8). Tile change ill fi2-microglobulin 
concentra t ion  witt l  the  gesta t ional  age is shown in the  
Figure.  The h ighes t  concentra t ions  were found in fetuses 
be tween the  20th and 32nd weeks of gesta t ion;  at  the  
end of the  second t r imes te r  t i le level of fl-2microgiobulin 
was approx imate ly  8 t imes  higher  t han  the  mean  concen- 
t ra t ion  found in sera of hea l thy  adults.  Af ter  th is  period, 
the  concentra t ion  of the  prote in  decreases to reach the  
levels of cord blood sera (range 0.20 to 0.48 mg/100 ml). 
Re la t ive ly  high concentra t ions  of //2-microglobulin were 
also found ill fetal  ur ines and amniot ic  fluids. I n  5 urine 
specimens f rom 16- to 36-week-old fetuses the  fi2-micro- 
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globulin concentra t ion  ranged f rom 0.18 to 0.55 mg/100 ml. 
In  37 samples of amniot ic  fluids f rom pregnant  women of 
different  gestat ional  ages the  concent ra t ion  of the  prote in  
ranged f rom 0.12 to 1.80 mg/100 1111. 

fi2-Microglobulin present  in fetal  sera m a y  be of fetal  
as well as of mate rna l  origin. A possible t ransplacei i ta l  
passage of/32-microglobulin f rom the  mate rna l  to the  fetal  
circulat ion was not  inves t iga ted  in this s tudy ;  however,  
fl~-microglobulin concent ra t ion  in sera of 84 pregnant  
women of different  durat ions  of p regnancy  was found to 
be wi th in  the  range of normal  adul t  levels. On the  o ther  
hand, there  is s t rong evidence tha t  the  human  fetus is 
capable  of au tonomous  synthesis  of fl2-microglobulin; we 
found tha t  kidney,  liver, t h y m u s  and testis tissues of a 
16-week-old fetus incorpora ted  14C-labelled amino  acids 
into fl2-microglobulin in tissue cultures. I n  addit ion,  our  
exper iments  wi th  established cell lines f rom fetal  lung, 
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Dependence of fetal serum ~2-microglobulin on gestational age. 

skin and f rom cord showed tha t  the  fetal  cells are able to 
release /~2-microglobulin into cul ture medium.  W h a t e v e r  
the source of the  prote in  in fetal  sets, its concentra t ion  
changes dur ing the  fetal  life p resen t /~ -mic rog lobu l in  as a 
prote in  wi th  feto-specific features. 

Feto-specif ic proteins are known to occur at  increased 
concentra t ions  in sera of pat ients  wi th  cer ta in  mal ignant  
diseases. /32-Microglobulin seems to present  similar  fea- 
tures :  in a large group of pa t ien ts  s tuaied by  EvRIN and 
WIBELL 1~ the ma jo r i ty  of pa t ien ts  wi th  increased /~2- 
microglobul in  concent ra t ion  suffered f rom mal ignan t  
diseases. Also in our su rvey  of pa t ien ts  wi th  mal ignan t  
disorders a high percentage  of these pa t ien ts  showed in- 
creased /52-microglobulin levels as compared  to pa t ien ts  
wi th  non-mal ignan t  diseases. This increase was par t icu-  
lar ly  pronounced  in mul t ip le  mye loma  (80% of patients),  
carc inoma of s tomach (57%), cervix  and uterus (54%) 
and carc inoma of breast,  lung and colon (40%). Since the  
biological funct ion of ~z-microglobulin is not  known at  
the present  t ime, we can only speculate  on the  relat ionship 
between its feto-specific features and increased con- 
cent ra t ion  in some neoplast ic  diseases. 

Zusammen/assung. Im  f6talen Blur  erreicht  die Kon-  
zentra t ion yon /~-Mikroglobulin in der 30. Schwanger-  
schaftswoche ihr Maximum.  I m  mti t ter l ichen Blur  t r i t t  
wXhrend der Schwangerschaf t  kein Koi izent ra t ionsans t ieg  
auf. Hingegen  wurden bei Erwachsenen  mi t  verschiedenen 
mal ignen Tumoren  erh6hte  Serumkonzen t ra t ionen  beob- 
achtet .  
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A New Pyroglutamylpeptide (Pyr-Lys-Ser)  Isolated from the Venom 
of Agkistrodon halys blomho]]ii 

Five  bradykin i l l -po ten t ia t ing  pept ides  (potent ia tors  A, 
B, C, D and E), which po ten t ia te  specifically the  actions 
of bradykinin ,  were isolated from the  venom of Agki- 
slrodon halys blomho//ii, and the  amino acid sequences of 
three of t h e m  were de termined  successfully wi th  the  
combined me thod  of E d m a n  degradaeion and mass 
spec t romet ry  1, 3. 

Dur ing  the  course of the mass spec t rometr ic  invest iga-  
t ion on the  s t ructures  of these peptides,  i t  was found t h a t  
some prepara t ions  were con tamina ted  wi th  a small  a m o u n t  
of unknown peptides2. Fu r the r  pur i f ica t ion was achieved 
by  passing the  prepara t ions  th rough a Dowex 50 • 2 
co lumn instead of CM-Sephadex C-50 column previous ly  
employed,  and po ten t i a to r  A was separa ted  from the  
con tamina t ing  pept ides  and de termined  to be Pyr-Gly-  
Arg-Pro-Pro-Gly-Pro-Pro- I l e -Pro  3. 

The  present  paper  describes the  chromatograpb ic  
isolat ion of a new pept ide  (I) and its amino acid sequence, 
which was de te rmined  by  mass spec t romet ry  and con- 
f i rmed by chemical  synthesis.  

A pool of the  minor  pept ide  mixture ,  which was Muted 
f rom a Sephadex G-25 co lumn later  t han  the  po ten t i a t ing  
pept ides  1, was applied on a Dowex 50 •  co lumn equil- 
ibra ted with 0.05 M pyr id ine-formic  acid buffer, p H  3.1. 
(I) was eluted between potent ia tors  A and E wi th  the  same 
buffer, and about  7 mg of the  mater ia l  were obta ined  
from 10 g of the  venom. 

Acid hydrolysis  of the  sample by cons tan t ly  boiling 
HC1 yielded equimolar  amount s  of g lu tamic  acid, serine 
and lysine (Glu 1.0, Set  0.8, Lys 0.7), and i t  had  no free 
N- te rmina l  residue, as in the cases of potent ia tors  A, B, C 
and E, when de tec ted  by E d m a n  degradat ion.  (I) was 
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