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followed by  the  es t ima t ion  of formic acid l ibera ted  and  
up take  of per iodate  showed the  presence of only  one 
glucose moie ty  in the  glucoside. 

Methy la t ion  of glucoside followed by  the  acid hydro ly-  
sis resul ted in the  isolat ion of a compound  m.p.  176-78 ~ 
it was recrysta l l ized f rom me thano l  as f iery red meedles,  
m.p.  177-78 ~ The c o m p o u n d  was ident i f ied to  be fl- 
m e t h y l  physc ion  ~, m.p.  178 ~ 

Isola t ion  of f l -methyl  physc ion  f rom the  hydro lys is  of 
m e t h y l a t e d  glucoside indica tes  t h a t  free h y d r o x y l  group 
is a t  pos i t ion  8 in the  glucoside. This  indicates  t h a t  glucose 
moie ty  is a t t a ched  at  pos i t ion 1. Hence  glucoside has 
been ident i f ied as 1-glucoside of 1 : 8 d i h y d r o x y - 6 - m e t h o x y  
-3-methyl  an th raqu inone  or 1-glucoside of physcion.  

Zusammen/assung .  In  Cassia occidentalis Linn.  wurde  
das 1-Glukosid des 3 -Methy l -6 -me thoxy- l , 8 -d ihydroxy-  
an th rach inons  nachgewiesen.  
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1~ Present address: Division of Physiology and Pharmacology, 
I.V.R.I., IZATNAGAR, U. P. (India). The author thanks the C.S.I.R., 
New Delhi, India, for financial assistance. 

S t r u c t u r a l  C h a r a c t e r i z a t i o n  of  I m m u n o g l o b u l i n s  

Polyac ry lamide  gel e lectrophoresis  is w ide ly  used in 
b iochemis t ry  due to its good resolution.  However ,  doub t s  
of ten  exis t  abou t  t he  precise i den t i t i t y  of sepa ra ted  
prote ins .  For  some, specific enzymat i c  react ions  ~,~ or 
sa t in ing  m e t h o d s  ~-~ are available.  Associat ions of poly-  
ac ry lamide  gel e lect rophoresis  w i th  immunodi f fus ion  
using specific ant isera  have  been  f r equen t ly  used to 
iden t i fy  pro te ins  separa ted  f rom a mix tu re  x, 3-~0. 

As an a l t e rna t ive  for the  ident i f ica t ion  of immu n o -  
globulins, a m e t h o d  will be  descr ibed where  t he  protein ,  
con ta ined  in po lyacry lamide  gel slices, is reduced  in t he  
presence  of sodium dodecyl  su lpha te  (SDS), fol lowed by  

C o n t a i n e d  in  P o l y a c r y l a m i d e  G e l s  

elec t rophore t ic  de t e rmina t i on  of the  molecular  weigh t  
of t h e  sub-uni t s  released to t he  supe rna tan t .  

Mater ia l  and methods. Prote ins .  Immunog lobu l ins  G, A, 
and  M were isolated as descr ibed previous ly  n ,  22. Chymo-  
t ryps inogen  A and ova lbumin  were purchased  f rom Serva, 
h u m a n  a lbumin  f rom Fluka,  and  lac ta te  dehydrogenase  
and  catalase f rom Sigma. 

Acry lamide  electrophoresis .  E lec t rophore t i c  separa t ions  
were real ized in 70 •  m m  po lyac ry lamide  gel discs, 
conta in ing  0.1 ~o (w/v) sod ium dodecyl  sulphate ,  according 
tO SUMMERS, ~V[AIZEL an d  DARNELL 13. The ini t ial  separa-  
t ion  of a given immunoglobu l in  was made  on a 4.25% 
(monomer  w/v) gel, and mol. wt.  ca lcula t ion was  based 
on da t a  collected f rom runs  on 7.5% (monomer  w/v) gel. 

Reduc t ion  of p ro te ins  con ta ined  in ac ry lamide  gel. 
S a m p l e s  were run in dupl icate ,  one gel cy l inder  to be 
frozen on dry  ice, the  o ther  to  be s ta inedl~ The pos i t ion  
of the  p ro te in  to  reduce on the  frozen gel was calcula ted 
f rom i ts  mobi l i ty  on the  s ta ined  gel, a f ter  conven ien t  
correct ion for shr inking  in the  s ta in  solut ion and  individual  
differences among  gels sepa ra ted  in the  same run. The 
frozen gel was t ransversa l ly  sliced in i m m  w i d t h  sections, 
and  2 to 3 slices calculated to con ta in  a given immuno-  
globulin were placed in a smal l  tes t  tube,  to  which 50 to 
100 [zl of 2% (w/v) sodium dodecyl  su lpha te  in sodium 
p h o s p h a t e  buffer  p i t  7.2, 0.01 M ,  and 5 to  10 ~1 of 1 M 
d i th ioe ry th r i to l  were added.  Reduc t ion  was carried out  
a t  100 ~ for 2 per iods  of 10 min,  separa ted  by  a 20 min  
per iod of reduc t ion  a t  room t empera tu re .  P ro te ins  to  be 
used as references were t r ea t ed  identical ly,  excep t  t h a t  

Fig. 1. Structural characterization of immunoglobulins contained in 
polyacrylamide gels. The 3-gel set A illustrates sodium dodeeyl 
sulphate-polyacrylamide gel separation of 25 Exg of a polymeric 
monoclonal IgN protein (gel 1), 75 [zg of a partially purified dimerie 
monoelonal IgA protein (gel 2), and 50 [xg of isolated polyclonal IgG 
(gel 3). The arrows indicate the regions sliced in twin, frozen gels, for 
reduction and alkylatiom 2 to 3 slices of each gel were transferred to 
small test tubes, and 50 to 100 ~xl of sodium dodecyl sulphate, 
dithioerythritol - contaning bulfer added to each tube. After reduc- 
tion was completed, a supernatant was collected and rui~ in the 3-gel 
set t3. Gel 1 of this set correspond to reduction of IgM, gel 2 to 
reduction of IgA, and gel 3 to reduction of IgG. (For details, see text.) 
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Comparison of molecular weights of immunoglobulin heavy chains obtained by reduction of proteins in solution or contained in gel 
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Protein Reference 19 Protein in solution Protein in gel 
(tool. wt.) (MoI. wt.) (Mol. wt.) 

Human IgG 53,000 

Human IgA 64,000 

Human IgM 70,000 

�9 55,500 58,000 
56,000 57,000 
53,875 56,000 
55,125 (+4%) ~ 57,000 

64,000 66,000 
62,000 64,000 
62,000 (-- 1.6%) ~ 65,000 

74,000 76,000 
72,000 75,000 
75,000 76,000 
73,833 (+5.5%) ~ 75,500 

(+ 7.6%) 

(+ 1.6%) 

(+ 7.9%) 

Percents given in brackets refer to deviations from reference moIecular weight values ~. 

no previous  separa t ion  in po lyac ry lamide  gel was in- 
volved.  

Molecular  weigh t  calculat ions f rom e lec t rophore t ic  
mobil i t ies  in the  SDS - po lyac ry lamide  gel sys tem.  Mol. 
wt.  values  for immunoglobu l in  h e a v y  chains  were ex t ra-  
po la ted  f rom a ca l ibra t ion  curve cons t ruc ted  wi th  the  
e lec t rophore t ic  mobi l i t ies  (calculated according to WEBER 
and  OSBORN 14) and  molecular  weights  of reference 
p ro te ins  15-17. 

Results.  In  previous  s tudies  we d e m o n s t r a t e d  the  possi-  
b i l i ty  of ob ta in ing  tool. wt.  e s t ima t ions  for h u m a n  immu-  
noglobul in  h e a v y  chains  f rom the i r  mobil i t ies  in sod ium 
dodecyl  su lpha te -po lyac ry lamide  gels wi th in  4-5% of t he  
values  r epor ted  in the  l i t e ra ture  15,16. On the  o the r  hand ,  
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Fig. 2. Molecular weight caIculation of heavy chains separated in 
sodium dodecyl sulphate - polyacrylamide gel electrophoresis. A plot 
of mobilities vs. log. molecular weight was built from the following 
control proteins : chymotrypsinogen A (CHy 25,700), lactate dehydro- 
genase (LDH, 36,000), ovalbumin (OVA, 46,000), catalase (CAT, 
60,000) and serum albumin (ALB, 66,000). Mobilities for the heavy 
chains of IgG (G), IgA (A) and IgM (M), separated on the same run 
that control proteins, were plotted on the curve and the corresponding 
moh wt. values calculated (calculated values • 10 -~ are given by the 
braeketted figures in the plot). 

accura te  tool. wt.  de t e rmina t ions  for comple te  i mmu n o -  
globulin molecules are no t  possible, consider ing the  large 
n u m b e r  of d isulphide  bonds  and  the  complex  t e r t i a ry  
s t ructure ,  in ter fer ing  wi th  sodium dodecyl  su lpha te  b ind-  
ing is. Mol. wt.  values  de t e rmined  for t he  monomers  of 
IgM and IgA and  for IgG overlap,  and  ident i f ica t ion  on 
th is  basis  is no t  t ru s twor thy .  A be t t e r  way  to  iden t i fy  an 
immunoglobu l in  separa ted  by  acry lamide  gel electro- 
phoresis  appeared  to be the  d e t e rmi n a t i o n  of the  molecular  
weight  of its h e a v y  chain.  S imul taneous  reduc t ion  of the  
p ro te in  con ta ined  in the  gel slice and  elut ion of free 
chains  in to  the  s u p e r n a t a n t  was found  to be feasible, as 
i l lus t ra ted  by  Figure 1. F r o m  the  mobi l i t ies  ca lcula ted  for 
reference pro te ins  and immunoglobu l in  h e a v y  chains,  i t  
was posible to  calculate  the  mol. wt.  of the  last,  as shown 
in Figure  2. The Table allows the  compar i son  be tween  mol. 
wt.  values  for h e a v y  chains  ob ta ined  f rom pro te ins  reduc-  
ed in free solut ion or e n t r a p p e d  in to  acry lamide  gel slices. 
Differences are observed  - in general  values  ob ta ined  
f rom pro te ins  reduced  wi th in  get slices are 2.5 to  3.0% 
larger t h a n  those  ob ta ined  f rom pro te ins  in free solut ion - 
bu t  t he  differences do no t  exceed 10% over reference 
values, and the  ob ta ined  mol. wt. values allow the  deter-  
mina t ion  of the  immunoglobu l in  class b ey o n d  any  doubts .  

Conclusions. The ident i f ica t ion  of immunoglobul ins  of 
the  3 major  classes (IgG, IgA and  IgM) can be based on 
the  differences in mol. wt.  of the i r  h e a v y  chains.  This  
principle is appl icable  to immunoglobul ins  con ta ined  in 
acry lamide  gels, since we have  p roved  the  poss ibi l i ty  of 
reducing a p ro te in  con ta ined  in po lyacry lamide  gel slices, 
ob ta in ing  an eluate  wi th  free chains.  Through  this  s imple 
me t h o d  the  class of a given immunoglobu l in  can be deter-  
mined  f rom abou t  25 ag of p ro te in  con ta ined  in the  gel. 
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Rdsumd. L ' i d e n t i f i c a t i o n  des t ro is  classes ma jeu re s  
d ' i m m u n o g l o b u l i n e s  h u m a i n e s  p e u t  avo i r  c o m m e  base  la  
d 6 t e r m i n a t i o n  des poids  mol6cula i res  de ses cha ines  10ur- 
des. Ce pr inc ipe  est  app l icab le  aux  pro t6 ines  con t enues  
dans  des gels de po lyac ry l amide ,  b ien  q u ' o n  puisse  les 

r6duire  d i r e c t e m e n t  k p a r t i r  des sect ions  de gel qu i  les 
r en fe rmen t ,  en o b t e n a n t  u n  61uat avec  des cha tnes  l ibres  
q u ' o n  p e u t  6 tud ie r  p o u r  d 6 t e r m i n e r  le po ids  mol6cula i re  
des cha ines  lourdes.  
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E r z e u g u n g  von  Rigor  der Rattenextremit i i ten  durch H e m m u n g  der Glyz in -Synthes e  

I?;s is t  b e k a n n t ,  dass  k u r z d a u e r n d e  U n t e r b i n d u n g  der  
A o r t a  (40 rain) u n t e r  den  N i e r ena r t e r i en  bei  e inigen Tie- 
ren  zur  R ig id i t~ t  der  Hin te rex t remi tg ,  t en  f i ihr t  1. W i t  
k o n n t e n  zeigen, d a s s  bei  R a t t e n  diese A r t  v o n  R ig id i t~ t  
d u r c h  Glyz in  (G) v e r h i n d e r t  we rden  k a n n  2. Die U n t e r -  
b i n d u n g  der  A o r t a  f i ihr t  abe r  a u c h  zum  V e r s c h w i n d e n  
yon  G u n d  zur  Zer s tS rung  der  I n t e r n e u r o n e n  in der  me-  
dul la  spinalis ,  w/ ih rend  die y - A m i n o b u t t e r s ~ u r e  unve r -  
~ n d e r t  b l e ib t  a. ARNSTEIN u n d  STANKOVId a zeigten,  dass  
Mange1 a n  P t e r o y l - G l u t a m i n s g u r e  zur  H e m m u n g  der  
G - S y n t h e s e  f t ihrt .  Zur  Pr i i fung,  ob  d u t c h  I - Iemmung der  
G - S y n t h e s e  ein Rigor  e n t s t e h e n  wi rd  u n d  ob  dieser s ich 
auch  d u r c h  G a u f h e b e n  1Asst, h a b e n  wir  ca. 150 g schwe- 
ren,  m ~ n n l i c h e n  W i s t a r - R a t t e n  2 mg/kg/ i .p ,  den  A n t a -  
gonis t  der  Pteroyl-Glutamins~Lure A m i n o p t e r i n  inj izier t .  
3-5 h spg te r  en twicke l t e  sich der  Rigor  der  H i n t e r e x t r e -  
mi tg t en .  Auf  der  h 6 c h s t e n  Schwelle d e r  1qigidit~t w u r d e n  
400 mg/kg/ i .p .  Glyz in  inj izier t ,  worauf  der  Rigor  n a c h  
30 m i n  ve r schwand .  Jede  G r u p p e  b e s t a n d  aus  10 R a t t e n  
u n d  G wurde  in jewei len  2 m edu l l a  spinal is  n a c h  de r  
Me thode  yon  BRENNER u n d  NIEDERWlESEP. 5 b e s t i m m t .  

Aus der  Tabel le  is t  ers icht l ich,  dass  es n a c h  A m i n o -  
p t e r i n  zu s ign i f ikan te r  E r n i e d r i g u n g  v o n  G kam,  w/ih- 
r e n d  G n a c h  der  I n j e k t i o n  im R i i c k e n m a r k  e r h S h t  war.  

Aus  d iesen R e s u l t a t e n  k a n n  m a n  m i t  grosser  W a h r -  
sche in l ichke i t  schliessen,  dass  de r  d u t c h  k u r z d a u e r n d e  
U n t e r b i n d u n g  der  A o r t a  he rvo rge ru fene  Rigor  d u r c h  das  
V e r s c h w i n d e n  der  I n t e r n e u r o n e n  u n d  die H e m m u n g  de r  
G lyc in syn these  in der  medu l l a  sp ina l i s  en t s t eh t .  Zugle ich 
k a n n  d a d u r c h  bewiesen  werden,  dass  Glyz in  die hemoen -  
cepha le  Bar r i e re  du rchd r ing t ,  was  w i t  schon  f r i iher  a n  
M~tusen zeigen k o n n t e n  s. Es  s te l l t  s ich  die F rage  de r  
even tue l l en  G l y z i n - A n w e n d u n g  be i  ges tSr te r  D u r c h b l u -  
t u n g  des R f i c k e n m a r k s  in der  H u m a n p a t h o l o g i e .  

Summary. I n h i b i t i o n  of g lycine  syn thes i s  b y  amino-  
p te r ine ,  a n  a n t a g o n i s t  of p t e r o i l g l u t a m i n i c  acid, causes  
r ig id i ty  of h i n d  l imbs  in ra ts .  Th i s  r ig id i ty  can  be  abo-  
l ished b y  t h e  in j ec t ion  of glycine. 

P. STERN, SABIRA ~ATOVId u n d  N. FILIPOVId 

Glyzin in der Medulla spinalis yon Ratten (T/g) 

P Bemerknug 

1 Kontrolle 5,95 ~ 0,19 

2 Aminopterin 4,13 _u 0,13 < 0,01 Signifikanz 
bezieht sieh auf 1 

3 Aminopterin + Glyzin 5,08 4- 0,11 < 0,01 Signifikanz 
bezieht sieh auf 2 
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The Incorporat ion  of 45Ca into the Egg  of the Medaka,  Oryzias latipes 
Ca m a y  p l a y  an  i m p o r t a n t  role in  t he  fe r t i l iza t ion  

p rocess  of a n i m a l s l - K  I t  migh t ,  therefore ,  be  in t e re s t ing  
to t r ace  in ter -  a n d  in t r a -  cel lular  m o v e m e n t s  of ca lc ium 
u p o n  t he  fer t i l iza t ion .  RUDENBERa 4, HSlAO and  Bo-  
ROUGHS 5 t r i ed  to  measu re  t he  r a d i o a c t i v i t y  of asCa wh ich  
p e n e t r a t e d  in to  t he  egg of sea u rch in  b y  in v i t ro  i ncuba t ion .  
It seemed likely that in those experiments the radioacti- 
vity of the penetrated 4~Ca was not enough to trace the 
movements of the element. However, there may be 
another possibility that the ovum accumulates the radio- 
isotope from the body fluid during the period of the egg 
maturation and subsequently a high level of the intra- 
cel lular  c o n c e n t r a t i o n  of 45Ca can  be expected .  T he  purpose  

of the present experiment is, therefore, to deal with the 
incorporation of radioactive calcium into the egg of the 
medaka which is injected intra-abdominally. 

The  egg of t h e  medaka ,  Oryzias latipes (orange-red 
var ie ty )  was used as mate r ia l .  R inge r ' s  so lu t ion  wh ich  
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