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s t a r k  e rh6h t .  Die  a k t i v i e r e n d e  W i r k u n g  des  Stoffes i s t  
de r  Menge  des v e r a b r e i c h t e n  0 s t r o g e n s  d i r e k t  p ropor -  
t ional .  Der  Stoff  se lbs t  i s t  n i c h t  6 s t rogen  ak t iv .  Unse re  
B e f u n d e  k lg ren  d i e / i l t e r e n  A n g a b e n  y o n  BICKOI~F e t  al. 7, 
dass  L u z e r n e m e h l  m a n c h m a l  die A k t i v i t ~ t  de r  Os t rogene  
p o t e n z i e r e n  kann .  Sic i~hneln a u c h  den  f r i iheren  B e f u n d e n  
v o n  IWANOFF 0, de r  festell te,  dass  ve r s ch i edene  P f l a n z e n  
S u b s t a n z e n  e n t h a l t e n ,  we lche  die A k t i v i t ~ t  y o n  0 s t r o -  
genen  s te igern.  Zu so lchen  P f l a n z e n  muss  n u n  a u c h  die 
L u z e r n e  g e r e c h n e t  werden .  

H , S  a n d  e v a p o r a t i o n  to  dryness ,  a s u b s t a n c e  is p r e s e n t  
w h i c h  p o t e n t i a t e s  t h e  a c t i v i t y  of oes t r ad io ld ip rop iona te .  
Th i s  p o t e n t i a t i o n  of oes t rogen  a c t i v i t y  is d i r ec t ly  pro-  
p o r t i o n a l  to  t h e  a m o u n t  of app l i ed  oes t rogen.  

J .  CHURY" 

Biologisches Institut de*, Veteriniirmedizinischen 
Fahultat, Brno (CSSR), 22. Jun i  1967. 

Summary.  I n  t h e  r e s i d u u m  f rom 0 .1n  HC1 e x t r a c t  of 
a l fa l fa  o b t a i n e d  b y  p r e c i p i t a t i o n  w i t h  lead ace t a t e  a n d  D N. IWANOFF, Acta vet. hung. 6, 55 (1956). 

P h y s i o l o g i c a l  A c t i v i t i e s  of G l u c o n y l  P e p t i d e s  

I n  a n  ear l ier  c o m m u n i c a t i o n  1 2 in  v i v o  r eac t ions  of 
D-gluconyl- l . - tyros ine  were  r e p o r t e d  : t h r o m b o l y s i s  a n d  in- 
c reased  v a s c u l a r  p e r m e a b i l i t y .  O t h e r  g lucony l  pep t ides  
h a v e  now been  f o u n d  to  be  effective.  B y  t he  m e t h o d  used 
p rev ious ly  2 t h e y  were  p r e p a r e d  w i t h  L-alanine,  L-leucine, 
L-norleucine,  L-g lu tamic  acid,  L-lysine, a n d  e -amino-  
caproic  acid.  T h e r e  was  cons ide rab le  v a r i a t i o n  in a m o u n t  
of p roduc t ,  t h e  m a x i m u m  yield  be ing  o b t a i n e d  w i t h  e- 
a m i n o c a p r o i c  acid.  A queous  so lu t ions  of t he  c o m p o u n d s  
were  i n j e c t e d  i.v. i n to  dogs in w h i c h  b lood  clots  h a d  been  
i nduced  in f emora l  a r te r ies  a. G lucony l - e - aminocap ro i c  
acid p r o v e d  to  be  t h e  m o s t  p o t e n t  agent ,  20 m g  in i ml  
b r i n g i n g  a b o u t  lysis of b lood  clots  in  dogs  weigh ing  12-13 
kg  15 m i n  a f t e r  s y s t e m i c  a d m i n i s t r a t i o n .  

I n  v i t ro ,  n o n e  of t h e  g luconyl  pep t ides  were  able  to  lyse 
f ib r in ;  however ,  t h e y  were  found  to  i n h i b i t  t he  f o r m a t i o n  
of f ib r in  f rom f ib r inogen  a n d  t h r o m b i n .  G lucony l  com- 
p o u n d ,  1 U of h u m a n  t h r o m b i n ,  a n d  0.3 m g  of b o v i n e  
f ibr inogen ,  all d i sso lved  in 0.2 ml  of saline,  were a l lowed 
to  r e a c t  a t  r o o m  t e m p e r a t u r e .  C lo t t ing  was p r e v e n t e d  b y  
0.05 m g  of g lucony l -e -aminocapro ic  acid,  0.2 m g  of 
g luconyl- leucine ,  a n d  0.4 m g  of g lucony l - ty ros ine  respec-  
t ive ly .  I n  each  i n s t a n c e  t h e  a n t i c o a g u l a n t  effect  was  
o v e r c o m e  b y  t h e  i n c o r p o r a t i o n  of 0.055 m g  of e -amino-  
capro ic  ac id  or 0.5 m g  of s o d i u m  a s c o r b a t e  in  t h e  r eac t i on  
mix tu re ,  t h o u g h  t h e r e  was  a de lay  in c lot  f o r m a t i o n  as 
c o m p a r e d  w i t h  t h r o m b i n - f i b r i n o g e n  controls .  

Red  b lood  cells p r o v e d  to  be  su i t ab l e  for  a n  in v i t ro  
s t u d y  of the  p e r m e a b i l i t y  effect.  One-tenth ml of 1% 
suspens ions  of sheep cells, mouse  cells, a n d  h u m a n  cells 
r e spec t ive ly  were mixed  w i t h  0.1 ml  of d i lu t ions  of 
g lucony l -e -aminocapro ic  ac id  in sa l ine  a n d  i n c u b a t e d  in a 
37 °C w a t e r  b a t h  for 60 rain.  Comple t e  lysis  of sheep  a n d  
mouse  red  b lood cells r equ i red  0.2 nag of t he  g lucony l  
c o m p o u n d ,  of h u m a n  red  b lood  cells 0.5 mg.  This  was  
c o n s i s t e n t  w i t h  cells f rom di f fe rent  ind iv idua ls .  Lys is  of 
h u m a n  red  b lood  cells was  en t i re ly  p r e v e n t e d  w i t h  0.5 
m g  of sod ium a s c o r b a t e  or  0.26 m g  of e -aminocapro ic  acid 
b u t  n o t  w i th  10 t imes  as m u c h  glycine or  a / a n i n e  or  lysine. 

Th i s  f ind ing  led to  a n  exp l o r a t i on  of t h e  effect  of g luconyl  
pep t ides  on  bac te r i a l  cells. Severa l  such  c o m p o u n d s  p r o v e d  
to  be  bac te r i c ida l  for a v a r i e t y  of o rgan i sms  s u s p e n d e d  in 
dis t i l led  w a t e r  w i t h o u t  a d d e d  n u t r i e n t s .  T h e  a n t i b a c t e r i a l  
effect  was  also i n v e s t i g a t e d  in t he  p resence  of h e a r t  in-  
fus ion b r o t h ,  wh ich  was inocu la t ed  w i t h  5 × 106 o rgan i sms  
of a s t r a i n  of Staphylococcus cdbus a n d  i n c u b a t e d  a t  37 °C 
over  n igh t .  G r o w t h  was obse rved  w h e n  0.2 ml  of t he  b r o t h  

was  a d d e d  to  1 m g  of g lucony l - e -aminocapro ic  acid in 0.1 
ml  of d is t i l led  wate r .  One m g  w i t h  0.1 m l  of b r o t h  pre-  
v e n t e d  t he  b a c t e r i a  f rom mu l t i p ly ing ,  whi le  5 m g  w i t h  
t h e  s ame  a m o u n t  of b r o t h  was  bac te r ic ida l .  To i n h i b i t  
bac t e r i a l  r e p r o d u c t i o n  w i t h  g luconyl - leuc ine  a n d  g luconyl -  
lysine,  2 m g  of t he  r e spec t ive  c o m p o u n d  were  r equ i r ed  
w i t h  0.1 m l  of b r o t h .  T h e  b a c t e r i o s t a t i c  a c t i v i t y  of a n y  of 
the  3 g lucony l  pep t ides  was o v e r c o m e  w i t h  1.3 m g  of 
e -aminocapro ic  acid b u t  n o t  w i t h  10 t i m e s  as m u c h  
a l an ine  or lys ine  no r  w i t h  s o d i u m  ascorba te ,  w h i c h  was  
s h o w n  i tself  to  be  a n t i b a c t e r i a l  in  the  c o n c e n t r a t i o n  
needed  in t h e  tes ts .  

A s u m m a r y  of t h e  3 in  v i t r o  t e s t s  is p r e s e n t e d  in t he  
a c c o m p a n y i n g  Table .  

T h e  re su l t s  he re  r e p o r t e d  m a y  serve  to  shed  some  
l igh t  on  t h e  m o d e  of ac t ion  of g lucony l  pep t ides .  B o t h  
f ib r in  a n d  t h e  ou t e r  l aye r  of cell m e m b r a n e s  a re  glyco- 
p ro te ins .  Lys is  could be  due  to  t h e  r e p l a c e m e n t  of t h e i r  
c a r b o h y d r a t e  moie t ies  b y  g lucony l  groups,  m a d e  poss ib le  
t h r o u g h  t h e  ac t ion  of specific enzymes .  Of t h e  2 an t ago -  
n i s t s  s tud ied ,  s - aminocap ro i c  acid is genera l ly  recognized  
as a n  ef fec t ive  an t i - f i b r ino ly t i c  a n d  a n t i - i n f l a m m a t o r y  

Physiological activities of gluconyl-e-aminocaproic acid, counteracted 
by e-aminocaproic acid and sodium ascorbate 

Anti -  Haemo- Bacterio- 
coagulant lyric static 

Activity units a of gluconyl- 0.02 0.16 0,32 
e-aminocaproic acid 

Counteractivity units b of 0.05 0.20 1.00 
e-aminocaproie acid 

Counteractivity units b of 0.23 0.23 - 
sodium ascorbate 

a Smallest amounts in ml of 10-2M concentrations bringing about 
effects listed under conditions described in the text. b Smallest 
amounts in ml of 10-aM concentrations nullifying 1 activity unit. 

1 p.H. KOPPER, Nature 211, 1417 (1966). 
z M. IACOBELLIS, Archs Biochemo Biophys. 59, 199 (1955). 
s M. J. TSAPOOAS and P. T. FLUTE, Br. reed. Bull. 20, 223 (1964). 
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compound.  I t  would  seem to be a compe t i t i ve  inhibi tor  of 
the  gluconyl  compounds  In  t he  case of t he  second 
an tagonis t  this appears  less ev ident .  There  is ce r ta in ly  a 
marked  s t ruc tu ra l  s imi lar i ty  be tween  gluconic and  as- 
corbic acids. The  an t ihaemoly t i c  ac t ion  of v i t a m i n  C 
would  f i t  in well  wi th  its known  func t ion  in the  body.  On  
the  o the r  hand  m u c h  larger  a m o u n t s  t h a n  expec ted  were  
requi red  to  coun te rac t  ~:he an t i coagu lan t  effect  of  g luconyl  
pept ides,  po in t ing  to  a complex  re la t ionship  be tween  the  
2 compounds .  Ascorbic  acid has  been repor ted  to  shor ten  
c lo t t ing t i m e  in rabb i t s  and  man% b u t  t he  degree  to  
which vascu la r  i n t eg r i ty  is re la ted  to  a l tered blood coagul-  
ab i l i ty  has no t  y e t  been de t e rmined  ~. 

Zusammen/assung. D-gluconyl-e-aminocaprons/~ure und 
andere Glyconylpep t ide  wirken als Ant icoagulans  durch  

H e m m u n g  der  F ib r inb i ldung  aus Fibr inogen,  h~tmoly- 
sieren rote  B lu tk6rperchen  und haben  einen bakte r ios ta t i -  
schen Effekt .  Es  hande l t  sich m6glicherweise  u m  eine 
W i r k u n g  auf  Glukopro te ine  m i t  Aus tausch  yon  Kohlen-  
h y d r a t k o m p o n e n t e n ;  Zugabe  yon  e-Aminocaprons~ure  
ist  imstande ,  die W i r k u n g  aufzuheben.  

P. H. KOPPER 

Biology Department, Washburn University, Topeka 
(Kansas 66621, USA), 19 June 1967. 

,t S.G. APTEKAR and K. M. LORIE, Klin. Med, Wien 36, 121 (1958). 
P. G. DAYTON and M. WEINER, Ann. N.Y. Acad. Sci. 92, 302 
(1961). 

Effets  de q u e l q u e s  a n e s t h 6 s i q u e s  s u r  l e s  
G a s t r o t r i c h e s  

Les zoologistes pr6occup6s de l '6 tude  des Gas t ro t r iches  
se sent  tou jours  heurt6s, lors de "la r6al isat ion de leurs 
montages  microscopiques,  au probl~me de la difficult6 
d 'ob ten t ion  d ' a n i m a u x  fixables en 6ta t  de par fa i t e  d6- 
contrac t ion .  L ' add i t i on  d ' u n  f ixa teur  a tou jours  pour  effet  
une con t rac t ion  rap ide  e t  g6n6ra lement  intense de  
l 'animal .  Si le f ixa teur  utflis6 est  b ru ta l  (Picroformol  de  
Bouin,  formol  p u t  ou b. 70 °, f ixa teur  de Navachine) ,  la 
morphologie  de l ' an ima l  cont rac t6  est  pa r  surcroi t  souven t  
alt6r6e; si ce I ixa teur  a un  effet  moins  ins tan tan6  (Bouin 
alcoolique, Alcool t~ 70 °, Perenyi ,  F o r m o l  ~ :tO °, Bouin  
Hollande,  combinaisons  diverses de  formol  et  d ' ac ide  
ac6tique),  l ' an imal ,  apr6s de br6ves contorsions,  se r6- 
t r ac te  e t  s 'enroule  en une boule  serr6e. Apr~s usage des 
proc6d4s pr6c6dents,  nous n ' avons  ob tenu  quelques  succ6s 
(avec un pourcen tage  ex t r~men t  faible) q u ' a v e c  le formol  
pur  e t  ~ 70 °. 

Nous  avons  obtenu  dans plusieurs cas des Gast ro t r iches  
mat ins  immobilis6s en par fa i te  extension,  apr6s 6vapora-  
t ion par t ie l le  de la gou t t e  d ' eau  de mer  les renfermant ,  
v ra i semblab lemen t  ~ la sui te  de  l ' a u g m e n t a t i o n  progres-  
sive de la t eneu r  en NaC1 du milieu. Une  telle m6thode  est 
toutefois  par t i cu l i~rement  hasardeuse,  e t  il s ' av6ra i t  done 
n6cessaire de  t en te r  de m e t t r e  au po in t  une  t echn ique  
rat ionel le  d 'anesth6sie  pr6atable,  p e r m e t t a n t  l ' ob t en t ion  
d ' a n i m a u x  tt morphologie  non alt6r6e e t  ne  r~agissant  
plus tt l ' add i t ion  du f ixateur .  

Darts sa monograph ie  fondamen ta l e  des Gastrotr iches ,  
REMAN~ x, syn th6 t i san t  les connaissances acquises  sur les 
essais d 'anesth~sie de ces an imaux ,  signale la facilit6 
d ' immobi l i sa t ion  des esp~ces dulcicoles sous l ' e f fe t  de la 
cocaine ( ,1% im Wasser  oder  5% Alkohol~), substance 
dormant  par  cen t re  des r6sul ta ts  d6cevants  ~ propos des 
esp~ces mar ines ;  cet  auteur ,  apr~s un cer ta in  nombre  de 
tenta t ives ,  f init  par  conciure  que  les moins mauva i s  r6- 
sul ta ts  6 ta ient  la cons6quence de l ' add i t ion  <ceiner Spur  
Formal in ,  so dass e twa  eine Konzen t r a t ion  von  0,01% 
ents teh t .  Die  Tiere  s te rben allm~.hlich ab  und ble iben 
dabei  e t w a  ~], gestreckt,~. 

]En raison de la r6g lementa t ion  de la  v e n t e  de la cocaine, 
e t  n ' a y a n t  d ' au t r e  p a r t  pas  pu obten i r  de r6sul ta ts  vra i -  
m e a t  sat isfaisants  avec  Ie Formol ,  l 'a lcool  ~ et  l ' ac6ta te  

d '6 thy le  tr6s dillu6s - si nous avons  ob tenu  que lques  
succ6s apr6s l ' immers ion  d'esp~ces mar ines  et  d ' eau  deuce  
dans  de l ' eau  seu lement  s aumgt re  - nous  nous sommes  
or ient6 avec  des for tunes  diverses vers  plusieurs  solutions 
commerc ia les  e t  sp6cialit6s pharmaceu t iques .  

Nos r6sul tats  sen t  r4sum4s dans  le Tableau  el - joint  qu i  
am6ne quelques  r emarques  e t  compl6ments .  

(1) Le chorure de Magndsium (MgCl~). Ce sel a ~t6 
utitis6 en  solut ion a p p r o x i m a t i v e m e n t  i so tonique  ~ l ' eau  
de met .  L ' e f fe t  (r6versible) est  efficace e t  rap ide  chez la 
p lupa r t  des esp~ces (Chaetonotoides,  Dactylopodalia, Para- 
dasys), plus  len t  e t  non  n6cessa i rement  acqu is  chez les 
Thaumas todermat id6s ,  souven t  ineff icace dans  le cas de  
Turbanella cornuta Remane .  Les seules a l t6ra t ions  mor-  
phologiques  r6sul tan t  de l ' add i t ion  de  chlorure  de Magn6- 
s lum isotonique  ~ l ' eau  de m e t  sent ,  pa r  sui te  du relache- 

Anesth6sique Chaetonotoides Macrodasyoides 

matins d'eau Turba- Thaumasto- Autres 
deuce nellid6s dermatid6s familles 

MgCIs +++ + +++~ +++ 
MgSO~ 
eau deuce ++ 
eau de met + 
MS 222 ++ - - 
Xyloca'ine ++~ 0 + 0 + 
Flax~dil ++a 

+++ Anesthfisie en 6tat de parfaite d6contraction; ++ anesth~sie en 
fitat de faible contraction; + r6sultats tr~s variables suivant les 
individus; - anesth6sie accompagn6e d'une importante d6formation 
morphologique; 0 rfsultats complt~tement d~cevants. • Forte con- 
centration n~cessaire. 

t A. REMANE, in Bronns Klassen und Ordungen des Tierreichs 
(Akademische Verlagsgesetlschaft 1936) IV,2, 1,2, p. 235. 

2 MF, P. Dig BEAUCHAMP nolls a tr~s obligeamment pr6cis6 (com- 
munication orale) qu'il avait pu fixer en 6tat de d~contraction 
des Gastrotriches d'eau deuce du genre Neogossea par simple 
traitement A l'alcool. 


