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W h e n  the  e lect rophoresis  is carr ied ou t  in bo ra t e  buffer ,  
p H  8.6, the  mobi l i ty  of phy tohemagg lu t i n in s  is inf luenced 
to  a much  smaller  degree. 

The s imilar i ty  of in te rac t ions  wi th  ca rbohyd ra t e s  of the  
non-specif ic  hemagglu t in ins  f rom P. sativum, L. esculenta, 

V. cracca and  C. ensiformis suggests  t h a t  all of these  sub- 
s tances  belong to the  same class of p h y t o h e m a g g l u t i n i n s  
w i t h  ve ry  similar  or ident ical  ac t ive  sites. In  add i t ion  to 
tke  prac t ica l  usefulness of these  react ions  for isolat ion of 
p h y t o h e m a g g l u t i n i n s  and  q u a n t i t a t i v e  de t e rmina t i on  of 
specific c a rbohydra t e s  3,n,12, t h e y  can no doub t  con t r ibu te  
to  a b e t t e r  u n d e r s t a n d i n g  of t he  mechan i sm of hemag-  
glut inat ion.  

Our work  in th is  d i rect ion is be ing cont inued.  

Fig. 5. Effect of D-glucose concentration on the electrophoretic 
mobility of pea helnagglutinin. 2% solution of hemagglutinin with 
different amounts of D-glucose in 0.03M acetate buffer pH 5.0. 
Other conditions of eleetrophoresis identical with those given in the 
legend to Figure 4. D-glucose concentrations: 1, 4.0%; 2, 2.0%; 
3, 1.0%; 4, 0.5%; 5, 0.25%. 

Fig. 6. Effect of various monosaccharides and disaccharides on the 
electrophoretic mobility of pea heiHagglutinin. Conditions of electro- 
phoresis were identical with those given in the legend to Figure 4. 
2% solution of phytohemagglutinin in the buffer containing 2% of 
the following sugars. 1, D-mannose; 2, D-glucose; 3, maltose; 4, D- 
fructose; 5, sucrose; 6, D-galactose; 7, D-arabinose; 8, D-xylose; 
9, cellobiose. 

Zusammen/assung. Die in den Samen  der  Erbse  (Pisum 
sativum L.) und  der  Linse (Lens esculenta Moench) ent-  
ha l t enen  PhythS.magglu t in ine  reagieren spezifisch auf 
einige K o h l e h y d r a t s u b s t a n z e n .  Mono- und  Oligosaccha- 
ride, welche die Agglu t ina t ionswi rkung  dieser PhythS~mag- 
glut inine h emmen ,  bewi rken  auch  eine E r h 6 h u n g  ihrer  
e l ek t rophore t i schen  Wande rungsgeschwind igke i t  auf 
Stgrkegel.  I)iese Beschleunigung ist  der  H e m m w i r k u n g  
d i rekt  propor t ionel l  en tgegengese tz t .  
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E t h i o n i n e  and M e t h i o n i n e  B i o s y n t h e s i s  in Rat  Liver 

I t  is known t h a t  the  admin i s t r a t ion  of e thionine  signifi- 
can t ly  reduces  the  t r a n s m e t h y l a t i o n  f rom meth ion ine  for 
t he  synthes is  of choline 1 and  decreases the  ac t iv i ty  of 
some enzyme sys tems  involved in choline me tabo l i sm 
(choline oxidase,  E.C. 1.1.99.1; sarcosine oxidase, E.C. 
1.5.3.1) 2. Fur the rmore ,  e th ionine  decreases the  synthes is  
of me th ion ine  in ter fer r ing wi th  the  metabol ic  p a t h w a y  of 
1 ca rbon  uni t  3. 

On the  o ther  h a n d  STECKOL et  al. have  shown t h a t  
e th ionine  increases the  ca tabol ism of me th ion ine  to CO~, 
whi ls t  me th ion ine  increases the  ca tabol i sm of ethionine4. 

In  order  to fu r the r  clarify the  act ion of e th ionine  on the  
m e t h y l  t r ans fe r  in vivo, in this  pape r  the  inf luence of 
e th ionine  on the  be t a ine -homocys t e ine - t r an sme t h y l a s e  
enzymat i c  sys t em (E.C. 2.1.1.5) has been  s tudied.  

Fur the rmore ,  since STECKOL 5 has supposed  t h a t  ethio-  
nine could be de -e thy la t ed  in to  homocys te ine ,  compara -  
t ive ly  the  ac t ion  of th is  c o m p o u n d  on the  same enzyme  
has  been  checked.  

Experimental procedure. 4 groups of 6 male Wis t a r  ra t s  
(250-300 g) were given i.m. L-ethionine. E a c h  of the  
4 groups  received respect ively,  5, 10, 20 and 40 mg of 
L-ethionine in 2% acqueous solut ion for 3 days.  A n o t h e r  
series of ra t s  were given i.m. equimolecular  doses of DL- 
homocys te ine .  

On the  four th  day  the  animals  were bled by  decap i t a t ion  
and  the  be t a ine -homocys t e ine - t r an sme thy l a se  ac t iv i ty  
was  de t e rmined  on the  l iver by  the  m e t h o d  of DUBNOF~" 
and  BoRsooK 6 and modif ied  by  WILLIAMS 7 and ERICSON 8. 

The L-ethionine was suppl ied by  the  Sigma Cheniical 
Co., the  homocys te ine  by  the  Nut r i t iona l  Biochemicals  
Corp. and the  be ta ine  by  C. Erba .  

Results. F r o m  the  resul ts  r epo r t ed  in Table I i t  is 
ev iden t  t h a t  the  t r a n s m e t h y l a s e  ac t iv i ty  is s ignif icant ly  
increased (p < 0.01) upon  the  supply  of dai ly doses of 
5, 10 and 20 n,g of ethionine.  The m a x i m u n l  effect  corre- 
sponds  to the  dose of 10 nag; w i th  higher  doses the  t rans-  
me thy la se  ac t iv i ty  decreases again t o w ard  normal  levels. 

A similar resul t  has  been observed  following the  admin-  
i s t ra t ion  of homocys te ine  (Table l I) .  The regression of 
the  enzymat i c  act iv i ty ,  however ,  is no t  so marked  as in 
the  case of ethionine.  
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Table I. Action of ethionine on the transmethylation between Table If. Action of homoeysteine on the transmethylation between 
betaine and homocysteine betaine and homocysteine 

Ethionine No. of [xg of Homocysteine No. of [xg of 
administration rats methionine administration rats methionine 
mg/day formed/h per g mg/day formed/h per g 

of fresh liver of fresh liver 

none 6 377.5 -4- 55.8 none 6 377.5 4- 55.8 
5 mg 6 429.2 4- 30.8 4.12 6 505.4 4- 94.0 

10 mg 6 612.8 + 87.8 8.24 6 618.6 ~ 51.3 
20 mg 6 503.6 4- 69.9 16.48 9 576.4 ~ 134.5 
40 mg 6 394.0 4- 36.8 32.96 9 550.8 4- 142.4 

Discussion. These f indings suggest ,  however ,  no t  wi th-  
out  some doubt ,  t h a t  the  s t imula t ion  of be ta ine -homo-  
cys t e ine - t r ansme thy l a se  act iv i ty ,  induced by  e th ionine  
admin is t ra t ion ,  could be a t t r i b u t e d  to  an increased con- 
cen t r a t i on  of the  acceptor  subs t ra te ,  homocys te ine ,  due  
to the  de -e thy la t ion  of ethionine.  ' 

On the  con t r a ry  the  s t imula t ion  of t he  enzyme  could 
be a t t r i b u t e d  to  a decreased concen t ra t ion  of the  final 
p r o d u c t  of the  reac t ion  (methionine) ,  due  to  an accelerated 
catabol ic  degrada t ion  of me th ion ine  to CO s, induced  by  
e th ionine  admin i s t r a t i on  ~. 

On the  o the r  hand ,  the  decreased enzyme  s t imula t ion  
observed  wi th  h igher  doses of L-ethionine is p rob ab l y  in 
re la t ion to  the  s i tua t ion  der iv ing f rom the  fall in A T P  
concen t ra t ion  in t he  l iver ~ and  consequen t ly  f rom t h e  
inh ib i t ion  of R N A  ~~ and  pro te in  synthes is  n .  

Zusammen[assung. In jek t ionen  von  E t h i o n i n  oder  
H o m o c y s t e i n  s te igern  die T ran s me t h y l i e ru n g  in der  Leber .  
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Fixation of Enzyme Protein in Soil by the Clay Mineral Montmorillonite 

A b o u t  20% of t he  carbon  in soil organic m a t t e r  is 
located  in amino  acids. These amino  acids are no t  in 
a free s ta te ;  t h e y  are bel ieved to  be located  in p ro te ins  
which  are f ixed in t he  soil by  some u n k n o w n  mechan i sm 
and  thus  p ro t ec t ed  agains t  microbia l  decompos i t ion  1. 

Inves t iga t ions  in th is  l abora to ry  2-4 uti l izing carbon-14-  
labelled cellulose, helnicellulose and  glucose, have  shown 
t h a t  a p a r t  of the  amino  acid metabo l i t e s  fo rmed dur ing  
the  decompos i t ion  of added  ca rbohydra t e s  r emain  in the  
soils for years.  Add i t ion  of 2 - 5 %  of the  clay minera l  
mon tmor i l lon i t e  to  the  soil samples  increased the  'fix- 
a t ion '  of amino  acid metabol i tes ,  and the  exp lana t ion  
was advanced  t h a t  t he  metabo l i t es  f ixed by  the  clay 
minera l  were enzyme  pro te ins  excre ted  dur ing  the  decom- 
posi t ion of the  added  mater ia l  ~. This a s sumpt ion  has  
been  examined  by  de t e rmina t ions  of the  hemicellulase 
ac t iv i ty  of soil samples  d i f fe rent ly  t r ea t ed  wi th  respect  
to  add i t ion  o f  c a rbohyd ra t e s  and  montmor i l loni te .  The 
resul ts  of th is  inves t iga t ion  are repor ted  in th is  article. 

The soi l  used was a s andy  soil of p H  5.8, 1.9% organic 
ca rbon  and  0.18% ni t rogen.  The  montmor i l lon i t e  orig- 
ina ted  f rom Wyoming ,  the  f rac t ion  of par t ic les  < 2 
was used, i t  was isolated by  s ed imen ta t i on  and  sa tu ra t ed  
wi th  H+ by  an ion exchange  resin and  ad jus ted  to  p H  6.0 
by  add i t ion  of 0 .5N NaOH.  Detai ls  concerning  the  set  
up of t he  exper iments ,  the  soil, p r epa ra t ion  of the  
carbon-14-1abelled ca rbohydra tes ,  m e t h o d s  of analysis,  
etc. are found  in references ~ and  4 

The ac t iv i ty  of enzymes  in soil found  outs ide  the  l iving 
organisms can be measured  if the  physiological  processes 
can be inh ib i t ed  w i t h o u t  inac t iva t ing  the  enzymes.  This  
can be done  e i ther  by  add i t ion  of to luene or by  i r rad ia t ion  
wi th  ionizing rad ia t ion  s . Bo th  m e t h o d s  have  been  used 
in this  inves t igat ion,  samples  of 1.5-3.0 g soil conta in ing  
14-18% wa te r  were  placed in sc rew-capped  glass vials 
of 25 ml  capaci ty ,  1 ml of to luene  was added  to  each, 
or t h e y  were given 2.5 Mrad of y- rad ia t ion  f rom a Co- 
balt-60 source. 3.0 ml  of sterile 0 . 2 M  p h o s p h a t e  buffer  
of p H  6.5, and  3.0 ml  of a sterile 2% aqueous  solut ion 
of hemicellulose were  added  to each vial. The c o n t e n t  
of t he  vials was tho rough ly  homogenized  and  t h e y  were 
placed in a wa te r  b a t h  of 40~ These condi t ions  have  
former ly  been found  by  the  au tho r  to  be op t ima l  for 
de t e rmina t i on  of hemicel lulase ac t iv i ty  in soil s. Samples  
were r e m o v e d  f rom the  vials af ter  a sui table  t i m e  of 
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