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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 

1 H. KATO and T. SUZUKI, Experientia 25, 594 (1969) ; Biochemistry 
10, 972 (1971). 

2 K. OKADA, T. UYEHARA, M. HIRAMOTO, H. I~ATO and T. SUZUKI, 
Chem. Pharm. Bull. 21, 2217 (1973). 

3 H. t{ATO, T. SUZUKI, K. OKADA, T. KI~URA and S. SAKAKIBARA, 
Experientia 29, 574 (1973). 
D. W. THOMAS, Biochem. biophys. Res. Commun. 33, 49 (1966). 
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Mass spectrum of permethylated acetyl derivative of (I). 

a ce ty l a t ed  and  t h e n  p e r m e t h y l a t e d  b y  t h e  m e t h o d  of 
HAKOMORI 4 to conve r t  in to  t he  p e r m e t h y l a t e d  ace ty l -  
pep t ide ,  wh ich  was t h e n  sub jec ted  to mass  spec t rome t ry .  
The  d e r i v a t i v e  u n d e r w e n t  t he  n o r m a l  f r a g m e n t a t i o n  of 
a m i n o  acid t y p e  g iving a molecu la r  ion (m/e 498) as well  as 
a set  of sequence ions a t  m/e 98, 126, 296 a n d  324 which  are 
a t t r i b u t a b l e  to  t he  t r i p e p d d e  d e r i v a t i v e  NIePyr-M%Lys-  
(Ac)-MeSer(Ac)-OMe (Figure).  Besides  these,  t he  s p e c t r u m  
also e x h i b i t e d  in t ense  ions a t  role 407 a n d  438, wh ich  are 
due to  t he  cha rac t e r i s t i c  loss of acet ic  acid f rom O-acetyl  
ser ine con ta in ing  f ragments .  The  presence  of N - t e r m i n a l  
p y r o g l u t a m i c  acid was c lear ly  i nd i ca t ed  b y  t he  in tense  
m/e 98 (N-me thy l  py r ro l idone  ion) and  126 peaks  (N- 
m e t h y l  py r ro l idone  c a r b o n y l  ion). T he  resu l t s  of t he  accu-  
r a t e  mass  m e a s u r e m e n t s  of the  p r inc ipa l  peaks  were also 
in full accord  wi th  the  above  i n t e r p r e t a t i o n  5. F r o m  these  
resu l t s  and  t he  amino  acid composi t ion ,  t he  s t r u c t u r e  of 
(I) was deduced  to  be Pyr -Lys-Ser .  

The  ass igned s t r u c t u r e  was also a sce r t a ined  b y  chemica l  
syn thes i s  as follows6: BOC-Lys(Z)-Ser-OMe,  p r e p a r e d  
f rom BOC-Lys (Z) -OTCP a n d  H-Ser-OMe,  was sub jec t ed  
to sapon i f i ca t ion  fol lowed b y  acidolysis  w i t h  t r i f luoro-  
acet ic  acid a n d  t he  resu l t ing  H - L ys ( Z ) - Se r - O H was 
coupled  w i t h  Z - P y r - O S u  to give Z-Pyr -Lys (Z) -Se r -OH.  
Z-groups  f rom t h e  p r o t e c t e d  t r i p e p t i d e  were r e m o v e d  b y  
ca ta ly t i c  h y d r o g e n a t i o n  to give t he  desired t r i p e p t i d e  (I) 
(mp 154-7 ~ [~]~-30.3 ~ (c = 1, H~O)), wh ich  was homo-  
geneous on TLC ( n - B n O H : A c O H : H 2 0  = 5:1:5 ,  v /v) ,  
p a p e r  c h r o m a t o g r a p h y  ( n - B u O H  : py r id ine  : A c O H  : H20  
15:10:  3:12, v /v)  a n d  p a p e r  e lec t rophores is  (pH 3.7, a t  
28 v / c m  for 3 h), an d  was shown  to be  iden t ica l  w i t h  t he  
n a t u r a l  (I) in  Rf  va lues  on  t h e  c h r o m a t o g r a m s  and  
e lec t rophore t i c  mobi l i ty .  

The  new pep t ide  (I), as well  as 2 ana logous  pep t ides  
(Py r -Asn -Trp  a n d  Pyr -Gln -Trp ) ,  p rev ious ly  i so la ted  f rom 
severa l  k inds  of snake  v e n o m s  b y  KATO et  al. 7, is s t i l l  

obscure  in i ts  biological  s ignif icance in t he  s u b m a x i l l a r y  
g land  of t h e  po isonous  snake.  I t  is t e m p t i n g  to  a s sume  t h a t  
i t  o r ig ina tes  f rom enzymes ,  biological  ac t ive  pep t ides  or 
t he i r  precursors ,  wh ich  are p r e s e n t  in  t he  v e n o m s  of 
snakes  of severa l  species, d u r i n g  a c t i v a t i n g  or me tabo l i c  
processes s. 

Zusammen/assung. Es wird  fiber die S t r u k t u r k l 5 r u n g  
eines neuen  py rog lu t amins&ureha l t i gen  Pep t i d s  aus  dem 
Gif t  yon  Agkistrodon halys blomho/fii ber i ch te t .  
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The spectrum (Figure showed prominent peaks at role 453, 481 
and 512, The sequence of Pyr-Lys-Thr, in which the C-terminal 
serine of (I) is replaced by threonine, seemed to account for these 
peaks; the acid hydrolysate of (I) gave about 0.07 residue of 
threonine. These observations may suggest that the preparation 
of (I) was contaminated by an analogous peptide Pyr-Lys-Thr 
which was not separated from (I) on paper electrophoresis and 
paper chromatography. 
The abbreviations used are: Pyr, pyroglutamyl; BOC, tert.- 
butyloxyearhonyl; Z, benzyloxycarbonyl; OSu, N-hydroxy- 
succinimide ester; OTCP, 2,4, 5-triehlorophenyl ester, Satisfactory 
elementary analyses and chromatographic data were obtained for 
all the compounds described. 
H. KATo, S. IWA.~AGA and T. S~zuKI, Experientia 22, 49 (1966). 
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Effect of S o d i u m  C h l o r o p h e n o x y i s o b u t y r a t e  on the B ind ing  of V i t a m i n  K 
A n t a g o n i s t s  to h u m a n  A l b u m i n  in v i tro  ~, 2 

i t  h a s  r ecen t ly  been  observed  t h a t ,  in  v i t ro ,  pheny l -  
b u t a z o n e  p a r t l y  i nh ib i t s  t h e  b i nd i ng  of coumar in ic  drugs  
to h u m a n  a l b u m i n  b u t  has  no  effect  on  t he  b i n d i n g  of 
p h e n i n d i o n e  de r iva t e s  a. W e  w a n t e d  to  k n o w  w h e t h e r  
sod ium e h l o r o p h e n o x y i s o b u t y r a t e  (CPIB),  t he  ac t ive  fo rm 
of c lof ibrate ,  ha s  t he  same effect, s ince i t  is b o u n d  to 

h u m a n  a l b u m i n  ~ on  t he  same si tes  as p h e n y l b u t a z o n e  5 
a n d  s ince i t  can  also induce  h a e m o r r h a g i e  acc iden t s  in  
p a t i e n t s  t r e a t e d  w i t h  v i t a m i n  K a n t a g o n i s t s  6-s. 

The  b i n d i n g  pe rcen tages  of v i t a m i n  K a n t a g o n i s t s  h a v e  
been  d e t e r m i n e d  a t  4~ w i t h  h u m a n  a l b u m i n  (Sigma),  
us ing  t he  m e t h o d  of equ i l i b r ium dialysis  as descr ibed  b y  


