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bei dem es sich den chromatographischen Untersuchun- 
gen zufolge h6chstwahrscheinlich um Glukose handelt.  

Der biologische t~ffekt des isolierten Igxtraktes wurde 
an Rattenm~nnchen verschiedenen Alters und an Miiuse- 
m~nnchen untersucht.  Die L6sung wurde den Tieren s.c. 
eingespritzt, und zwar 0,3-0,5 ml/Tier und Tag w~hrend 
5 Tagen. Es  wurden insgesamt 27 Rat ten  und 10 M~use 
untersucht. In jeder Versuchsgruppe und Kontrollgruppe 
befanden sich Tiere aus demselben WurL Die Rat ten-  
m~nnchen waren 21-70 Tage alt, Die Wirkung des Ex-  
traktes wurde sofort nach dessen Gewinnung sowie nach 
3 Monate dauerndem Aufbewahren bei Zimmert~mpera- 
tur  untersucht. Die Versuchsresultate sind in der Tabelle 
angef~hrt. 

Die Angaben in der Tabelle zeigen, dass der Ex t rak t  
bei Rat tenm~nnchen das Gewicht und die Gr6sse der 
Samenbl~tschen beeinflusst (Figur 1). Im Irischen Zustand 
tibt der Ex t rak t  auch auf den Hoden seine Wirkung aus, 
und diese ist starker, aN wenn er l~ngere Zeit aufbewahrt 
wurde. Bei jungen Tieren wird auch das Gewicht der 
Hoden erniedrigt, was bei ~lteren Tieren nicht der Fall 
ist. Der Hoden ist Meiner, sein Turgor ist herabgesetzt 

(Figur 2). Histologisch kann man in Hodenschnit ten eine 
starke Gonozytenzellenreduktion beobachten (Figuren 3 
und 4). Bei M~iusemgnnchen wurde bei derselben Menge 
Ex t rak t  kein Einfiuss auf die Samenbl~schen gefunden, 
und das Gewicht dieses Organs entsprach demjenigen 
der Kontrolltiere. 

Summary. Extracts  of lucerne with 0.1 N HC1 prepared 
and fractionated by the method of ADLER le give a filtrate 
which contains anantigonadal substance. This can be ob- 
tained from the extract  after precipitation with lead 
acetate and evaporation. The residue after extraction 
with cold pyridin contains long needle-crystals insoluble 
in ethanol, methanol, ether  and chloroform. A solution 
of these crystals injected into rats caused a decrease in 
weight of the seminal vesicles. In the mouse this sub- 
stance is without effect. 
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Urtdlnedlphosphoglucose: .Glycogen 
ct-4-Glucosyltransferase of Human Myometrium 

I t  is now known tha t  in animal tissues glycogen is 
synthesized from uridinediphosphoglucose. I t  was there- 
fore surprising tha t  Bo and SMITH 1 could not demonstrate 
uridinediphosphoglucose-glycogen glucosyltransferase ac- 
t iv i ty  in the ra t  uterus, so tha t  i t  had to be admit ted tha t  
glycogen synthesis occurs in the uterus through the phos- 
phorylase reaction. RUBUL]S et al.2, on the other hand, 
showed tha t  uridinediphosphoglucose-glycogen glucosyl- 
transferase is active in the rat  uterus as well as in the 
human endometrium, while BARGONI et al. ~ observed 
this reaction in the smooth muscle of the pigeon gizzard. 
Therefore I have measured uridinediphosphoglucose- 
glycogen glucosyltransferase, believed to be the rate- 
limiting enzyme for glycogen synthesis ~, in myometrial  
tissue. Determinations of ¢¢-l,4-glucan:orthophosphate 
glucosyltransferase and glycogen were also made. 

Table I. Uridinediphosphoglucose-glycogen glucosyltransferase in 
the human myometrium 

Tissue /~g uridinediphosphate 
formed/mg protein]IS 
min 

Myometrium: 

Non-gravid 
Gravid, at term 

Prolonged pregnancy 

Placenta pracvia 

Myoma 

29 
35 
46 
49 
53 

25 
18 

16 

Human myometrial  tissue obtained from the l o w e r  
uterine segment during Caesarean section and from the 
anterior wall of uterine body during hysterectomy, was 
used for the experiments. The homogenate, prepared with 
0.25 M sucrose and 0.001 M ethylenediaminotetraacetate,  
was centrifuged at  1200 rpm at 0°C for 10 rain; 0.05 ml 
of the supernatant  was used for the assay carried out  ac- 
cording to LELOII~ and GOLDEMBERG 6. Glycogen phos- 

Table II. Glycogen in the human myometrium 

Tissue mg glyeogenlg 
fresh tissue 

Myometrlum : 

Post-menopausal 1.90 
1.80 

Non-gravid 3.09 
3.10 

Gravid, at term 3.50 
3.50 
4.20 
3,70 
4.10 

Myoma 2.50 

1 M. J, Bo and M. S. SMITH, Proc. Soc. exp. Biol, Med. 773, 814 
(196s). 
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phorylase  was assayed by  the  me thod  of DANFORTH e t  
al. 6 in a homogena te  prepared  wi th  0.15 M KC1. Glycogen 
was ex t rac ted  f rom the  t issue by  the  procedure  of GOOD, 
K m ~ E R  and SOMOGYI 7 and  measured  according to  

Table III. Glycogen-phosphorylase in the human myometrium 

Tissue ~ug Pi formed/mg 
protein/20 min 

Myometrium: 

Non-gravid 

Gravid, at term 

3.8 
4.1 

6.4 
8.5 

11.0 
8 . 6  

11.2 

3.4 Myoma 

Table IV. Effect of glucose-6-phosphate and adenosine-B,5-eyclic 
phosphate on uridinediphosphoglucose-glyeogen glucosyltransferase 

of human myometrium 

EXPERIENTIA 23/4 

MONTGOMERY s. P ro te in  was assayed b y  the  m e t h o d  of  
L o w ~ v  e t  al. s. 

The  results  are summar ized  in Tab le  I. As is shown, 
ur id inediphosphoglucose-g lycogen glucosyl t ransferase  is 
c lear ly  p resen t  in t he  h u m a n  m y o m e t r i u m ,  a l t hough  n o t  
in g rea t  amounts .  Glycogen  is also found in the  myo-  
m e t r i u m  in smal l  quan t i t i e s  - decidedly  less t h a n  in 
s t r ia ted  muscle  and abou t  as m u c h  as in the  m y o c a r d i u m  
(Table II). Moreover ,  g lycogen-phosphorylase  ac t i v i t y  
be ing  also fa i r ly  low (Table I I I )  does no t  po in t  to  t h e  
fast  degrada t ion  of the  polysacchar ide  a f te r  i ts  synthesis .  

Like ur id inediphosphoglucose-glycogen glucosyl t rans-  
ferase of o ther  tissues, t he  enzyme  of m y o m e t r i u m  is ac- 
t i v a t e d  b y  g lucose-6-phosphate  and by  adenosine-3,5-  
cyclic phospha te  (Table IV). 

Riassunto. L'ur idiudifosfoglucoso glicogeno glucosil- 
t ransferas i  si t r o v a  s icuramente  nel  miome t r io  umano .  Ne 
sono a t t i va to r i  glucoso-6-fosfato e adenos in-3 ,5-mono-  
fosfato ciclico. 

A. LA~z~, 

Institute o[ Biochemistry o[ the University o[ Torino and 
St. Anna Obstetric and Gynecologic Hospital ( I Div.), 
Torino (Italy), M st October 1966. 

Addition /~g uridinediphosphate 
formed]mg protein]15 
rain 

None 11 
Glucose-6-phosphate B4 
Adenosine-B, 5-cyclic phosphate 36 

6 W. H. DANFORTH, E. HELMREICH and C. F. CORI, Proc. natn. 
Acad. Sci. U.S.A. 48, 1191 (i962). 
C. GooD, H. KRAMER and M. SOMOGYI, J, biol. Chem. 100, 485 
(1933). 

z R. MONTGOMERY, Archs Biochem, Biophys. 67, 378 (1957), 
0 F.C. LOWRY, N. J. ROSEBROUGH, A. L. FARR and R. J. RANDALL, 

J. biol. Chem. 193, 265 (1951). 

Z i m m e r m a n n  React ion  of 3- ,  6- and 
2 0 - O x o s t e r o i d s  

JAMES and FOTHERBY 1 found t h a t  e i ther  5~- or  5/~- 
pregnane-3 ,6 ,20- t r ione  gave  on paper  a character is t ic  
Z i m m e r m a n n  reac t ion ;  a b lue-grey  colour  appeared  ini- 
t ia l ly,  which af te r  abou t  30 rain had  faded to  a brownish-  
grey  colour,  and wi th in  24 h the  colour  had  a lmos t  com- 
p le te ly  disappeared.  The  colour  ob ta ined  wi th  17-oxo- 
steroids was s table under  these condit ions.  I t  was shown 
w i t h  a l imi ted  n u m b e r  of s teroids t h a t  t he  6-oxo group 
did no t  reac t  w i th  t he  Z i m m e r m a n n  reagen t  ~-6. However ,  
t he  influence of t he  6-oxo group on the  chromogen ic i ty  
of steroids in the  Z i m m e r m a n n  react ion has rece ived  
l i t t le  a t ten t ion .  Recen t  work  in this  l abora to ry  made  
avai lable  a n u m b e r  of s teroids conta in ing  a 6-oxo group,  
and  the i r  behav iour  in t he  Z i m m e r m a n n  reac t ion  was 
studied.  

0.25 ml  of Z i m m e r m a n n  reagent  (2:1 v / v  mix tu r e  of 
1% m-din i t robenzene  in e thano l  and 40% benzyl t r i -  
m e t h y t a m m o n i u m  hydroxide)  was added  to  t r ip l ica te  50 
or  100 /~g samples  of the  steroid.  Af t e r  incuba t ion  for 
5, 30 and 60 min,  3 ml  e thano l  was added to each tube  
and the  absorp t ion  spec t rum of t he  solut ion read f rom 

320 to 620 n m  agains t  a reagen t  b l ank  using a B e c k m a n  
D B  record ing  spec t rophotomete r .  The  t i m e  t a k e n  to  
scan the  wave l eng th  range  was 7 rain. The  wave l eng th  of 
t he  ma in  peaks  of the  absorpt ion  spect ra  and the  mola r  
ex t inc t ion  coefficients for t he  steroids examined  are shown 
in  the  Table .  

Of t he  s teroids  wi th  an  isolated 3-oxo group t h e  5m- 
isomers  had a m u c h  h igher  mola r  ex t inc t ion  coeff ic ient  
a t  550 n m  af ter  5 rain t h a n  the  5/Msomers. However ,  t he  
5/~-isomers showed a more  complex  spec t rum t h a n  the  5~ 
ones;  a t  5 and 30 min  a 360 n m  peak was present  w i t h  
smal l  shoulders  a t  415 and 440 nm.  This  360 n m  peak  
given by  the  5fl-3-oxosteroids was suggested b y  BROAD- 
BEnT and KLVNE ~ to be useful in the  d i f ferent ia t ion  of 
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