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N e w  B i o c h e m i c a l  T e c h n i q u e s  A p p l i e d  
to  A v i a n  S y s t e m a t i c s  

T h e  t e c h n i q u e  of e lec t rophores i s  was used more t h a n  
once  to  o b t a i n  t a x o n o m i c a l  d a t a  a b o u t  b i rds :  thus  egg- 
w h i t e  1,~, p l a s m a  p ro t e in s  ~,4, hemoglob ins  6'~ and  lens 
p r o t e i n s  ~ w e r e  e x a m i n e d .  The  bes t  f r ac t iona t ion  can  be 
o b t a i n e d  b y  us ing  a g a r  m e d i u m ,  and  rel iable  t axonomi -  
cal  c r i t e r i a  c an  also be  rea l ized  b y  accu ra t e  m e a s u r e m e n t  
of mob i l i t y .  To p r e p a r e  t he  e lec t rophores is  slides, a 1-2 
m m  laye r  of Difco B a c t o  a g a r  was al lowed to gel on a 
glass sl ide of 9 ×  4 cm. E lec t rophores i s  was carr ied ou t  
a t  a c o n s t a n t  t e m p e r a t u r e  of 4°C (cooled by  pe t ro leum 
e ther )  in  v e r o n a l - b u f f e r  p H  8.4, ionic  s t r e n g t h  0.03 w i t h  
a p o t e n t i a l  of 20 V/e ra  for 25 min .  The  ex t r ac t s  were 
m a d e  b y  h o m o g e n i z i n g  t h e  o rgans  w i t h  the  add i t ion  of a 
f ivefold q u a n t i t y  of d is t i l led  w a t e r  for t he  lens, and  a b o u t  a 
doub le  q u a n t i t y  for  t he  muscles.  Af te r  cen t r i fuga t ion  a t  
15 000 R / r a i n  (7 rain) a drople  of the  clear  c e n t r i f u g a t e w a s  
b r o u g h t  in to  t h e  agar .  The  mobi l i t ies  were ca lcu la ted  by  
us ing  t h e  k n o w n  m o b i l i t y  of a t e s t  s u b s t a n c e  8 

T h e  soluble  p r o t e i n s  of lens  a n d  muscles  gave  good 
resul ts ,  b o t h  for  t h e  n u m b e r  of c o m p o n e n t s  ob ta ined ,  an d  
for t h e  c lea r  s epa ra t ion .  As a l r eady  d e m o n s t r a t e d  b y  
p a p e r  e lec t rophores is ,  p ro t e in  compos i t i on  of b i rds '  lenses 
shows a g rea t  b iochemica l  d i f f e r e n t i a t i o n L  No general  
p a t t e r n  exis ts ;  on ly  one  f r ac t ion  seems to cor respond  wi th  
w h a t  in  m a m m a l s  is ca l led  a -c rys ta l l in .  W i t h i n  the  same 
species, p h e r o g r a m s  a lways  h a v e  t h e  s ame  aspec t  a n d  
t h e y  are  a/so q u a n t i t a t i v e l y  r a t h e r  c o n s t a n t .  Some frac- 
t ions ,  however ,  lose t h e i r  s h a r p - c u t  c h a r a c t e r  w i th  increas- 
ing age. Of course  t h i s  shou ld  be  t a k e n  in to  accoun t  for 
c o m p a r a t i v e  e x p e r i m e n t s ,  b u t  a rea l  va r i ab i l i t y  does no t  
exis t .  

I n  t he  o r d e r  of  Passer i formes ,  a sha rp - l imi t ed  f ract ion 
is r e g u l a r l y  seen, t h e  n a t u r e  of wh ich  ha s  no t  been deter -  
m i n e d  yet ,  a n d  w h i c h  has ,  as f a r  as we know,  n e v e r  been  
m e n t i o n e d  b y  a n y  o t h e r  i nves t iga to r .  The  mobi l i ty  m a y  
v a r y  s l igh t ly  b e t w e e n  t h e  families,  b u t  a lways  has  an  
ave rage  v a l u e  of 0.60. An  e x a m p l e  of such  a s l ight  b u t  
s ign i f i can t  v a r i a t i o n  can  be seen in t he  Hi rund in idae ,  
where  t he  f r ac t ion  c lear ly  runs  s lower  t h a n  in mos t  o the r  
Passe r i fo rmes :  0.59 (F igure  1). I t  is qu i t e  r e m a r k a b l e  t h a t  
t h i s  f r ac t ion  also occurs  in  t h e  lens p h e r o g r a m s  of t h e  
St r ig i formes ,  Gru i fo rmes ,  Ciconiiformes,  Ps i t tac i formes ,  
Coraci i formes,  a n d  t h e  B u t e o n i d a e ,  b u t  in a smal ler  con- 
cen t r a t i on .  I n  t h e  F a l c o n i d a e  a n d  the  Pic i formes there  is 
no  0.60 f rac t ion ,  b u t  t h e r e  is one w i t h  mobi l i ty  0.50 
(Figure  2). O t h e r  orders  show qu i t e  d i f fe ren t  lens phero-  
g r a m s :  in  t h e  Anser i fo rmes ,  t h e r e  are  a lways  a b o u t  five 
c lear  f r ac t i ons  w i t h  a p p r o x i m a t e l y  equa l  d i s tances  be tween  
t h e m ,  in  t h e  C h a r a d r i i f o n n e s  t h e r e  are  two  clear  fract ions,  
wh ich  h o w e v e r  qu i ck ly  lose t h e i r  s h a r p - c u t  c h a r a c t e r  wi th  
inc reas ing  age. Co lumbi fo rmes  h a v e  a lens phe rog ram 
wh ich  is d i f fe ren t  f rom al l  o t h e r  orders  (Figure 3). 

Muscle p h e r o g r a m s  show a s imi la r  p a t t e r n  for all birds,  
in t h e  sense  t h a t  t h e r e  is a lways  one  ma in  f rac t ion  in 
s t r o n g  c o n c e n t r a t i o n ,  p r o b a b l y  m y o g e n  or  p a r t  of i t  
(HAMoIR, pe r sona l  c o m m u n i c a t i o n ) ,  a n d  more  to  m a n y  
more  less c lear  f r ac t ions  w i t h  v e r y  d i f fe rent  mobil i t ies .  
The  m o b i l i t y  of t h e  m a i n  f r ac t i on  ha s  also an  i m p o r t a n t  
t a x o n o m i c  va lue ,  whi le  i t  is o f ten  cha rac te r i s t i c  for the  
genus  a n d  even  t h e  fami ly .  I n  all e x a m i n e d  Passer i fo rm 
families,  i t  h a s  a n  ave rage  v a l u e  of 0.21, excep t  for the  
Corvidae,  Oriol idae,  Sylvi idae ,  Regu l idae  and  Timal i idae ,  
where  i t  h a s  a v a l u e  of 0.32 (F igure  4). The  same  fac t  holds  
w i t h i n  o t h e r  orders .  I n  t h e  B u t e o n i d a e  t h e  mob i l i t y  of t h e  
m a i n  f r a c t i o n  a m o u n t s  to  a b o u t  0.26, in the  Fa lcon idae  i t  
is a b o u t  0.32. W' i th in  t h e  f ami ly  Ps i t t ac idae ,  we f ind for 

H irundo rustica, Swallow; Anthus trivial{s, Tree Pipit; Anthus pra. 
tensis, Meadow Pipit 
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Falco tinnunculus, Kestrel; But¢o bufeo, Buzzard; A lauda art,otsis~ 
Sky Lark 

Anas platyrhynchos, Mallard; Vattellus vatttltus, Lapw:ng; Ac#itis 
hypoleucos, Common Sandpiper; Columba livia, Pigeon 
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Fig. I, 2, 3. Lens pherograms. Human serttm albumin (a} is used as a 
reference, whereas zero migration is indicated by dextran (d}. The 
insertion groove (g) and the 0.60, 0.59 at~d 0.50 mobilities are also 

repre~nted. 

t h e  pa r ro t s  0.23, an d  for mos t  p a r a k e e t s  0.31. In  t h e  o rde r  
of t h e  Galliformes, the  N u m i d i d a e  show a m a i n  f rac t ion  
wi th  mobi l i ty  0.34, the  Ph as i an i d ae  h o w ev e r  show 0.41. 

Pro te in  f ract ions wi th  e n z y m a t i c  a c t i v i t y  m a y  also 
have  a sys temat ic  value.  A s ta in ing  m e t h o d  wi th  benz id in  
was a d a p t e d  to charac te r ize  the  myog lob in  w i th  per-  

t R. A. McCABE and H. F. ])Eurscll, Auk 69, 1 (1952). 
C. G. StaLEr, Auk 102, 215 (1960). 

s R. H. COMMON, W. P. McKINLEY, and W, A. MAw, Science 118, 
86 0953). 

¢ l-l. F. DEUTSCH and M, IL GOODLOE, J. biol. Chem. 161, ! (1945), 
J. S. DUNLAP, V. L. JOHNSON, and D. S, I:AaN~R, Exper. Ig, 352 
09s6}. 

s A. SAHA, R. DurrA, attd J. GHosH, Science 1~5, 447 (1957). 
M. RABAEV, Aggr. thesis Rijksuniv. Gent, Belgium (1959). 

s M. RABAEY and G. VERRIEST, Attn. Soe. Roy. Zool. Belg. 88, 373 
(1958). 



108 Br~ves communications - Kurze Mitteilungen EXPERIENTIA XIX/2 

Pica pica, Magp!e; Garrulus glandarius, Jay; Chloropsis auriJrons, 
Goldfronted Leafbird 

+ g o~z 

0.71 t 
d 

Fig. 4. Muscle pherograms showing the 0.32 and 0.21 mobilities of 
the myogen and also the myoglobin with peroxydase activity (po). 

Turdus merula, Blackbird; Turdus pilaris, Fieldfsre; Turdus phi- 
lomelos, Song Thrush; Turdus iliacus, Redwing 
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oxydase  ac t iv i ty .  Es t e ra se  i so-enzymes  and  L D H  are 
qui te  easily de tec tab le  in a b i rd ' s  lens (RABAEY, persona l  
communica t ion)  and  sui table  for mobi l i ty  measur ing .  
Es te rase  was d e t ec t ed  by  using = -n ap h t h y l - ace t a t e  as a 
subs t r a t e ;  L D H  b y  a h i s tochemica l  m e t h o d  9, while  t h e  
subs t r a t e  was b r o u g h t  in according  to  an  enzymo-e lec t ro -  
phore t ic  m e t h o d  (Vv'tEM:,:, personal  communica t ion) .  Also 
in t he  muscle  ex t r ac t  of birds,  those  enzymes  are de t ec t -  
able and  the  es terases  are somet imes  ve ry  specific. This  is 
shown clearly by  four  Turdus  species (Figure 5). 

Resea rch  is be ing con t inued  on  b i rds  of families a n d  
orders  no t  ye t  examined ,  and  also on the  compar i son  of 
lens p ro te ins  by  immuno-e l ec t rophore t i ca l  m e t h o d s  ~o 

Rdsumd. Les prot4ines  solubles de la lentil le e t  des  
muscles  des o iseaux fu ren t  examin6s  au m o y e n  de la 
micro-61ectrophor6se en  agargel.  La  mobil i t6  des f rac t ions  
pro t6 iques  s ' e s t  pr6sent6e e o m m e  un  caract6re  sys t6ma-  
t ique  i m p o r t a n t  : il y a g6n6ra lement  des diff6rences ne t t e s  
e t  cons tan tes ,  mais  parfois  aussi des ressemblances ,  qui 
i nd iquen t  p r o b a b l e m e n t  des re la t ions  de paren t6 .  

H. GYSELS 
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Inst i tuut  voor Dierhunde, Rijksuniversi tei t  Gent (Belgium),  
M a y  2t ,  1962. 
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Fig, 5. Muscle pherograms with specific staining for esterases. The 
lower part of the Figure illustrates a control-strip with serum 
albumin (a) as a test. It was stained in the usual way with anfido- 

black, showing also the mobility of the myogen of the Redwing. 
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S T U D I O R U M  P R O G R E S S U S  

A b s o l u t e  C o n f i g u r a t i o n  o f  t h e  S p i r o  C a r b o n  A t o m  

o f  t h e  E r y t h r i n a  A l k a l o i d s :  E v i d e n c e  f r o m  O p t i c a l  

R o t a t o r y  D i s p e r s i o n  

P l an t s  of the  genus  t?;rythrina (Leguminosae)  p roduce  
two groups  of dienic  a lkaloids  : t h e  lac tones  ~- and  ~-ery- 
th ro id ine  ( Ia  and  b, resp.),  and  a n u m b e r  of a romat ic  
bases of the  general  formula  I I  ~, 

Whi le  the  s t ruc tu res  of t he  bases  have  been  unequi-  
vocal ly es tabl i shed,  t he  s t e r eochemis t ry  is only  incom- 
p le te ly  known.  Fo r  t h e  l ac tone  base  I a ,  HILL and  SCHA~- 
RER* have  es tab l i shed  the  abso lu te  conf igura t ion  a t  C-12 
which  is a s y m m e t r i c  in th is  one alkaloid only;  th is  con- 

t For reviews on these alkaloids, see (a) L. MARION, iu The Alkaloids 
(Ed. H. L. HOLMES and R. H. F. MANSKE, Academic Press, Inc., 
New York 1952), vol. II, p. 499. - (b) V. BO~KELU~II)~, in The 
Alkaloids (Ed. H. L, HOLMES and R. H. F. MANSRE, Academic 
Press, Inc., New York 1960), vol. VII, p. 201. 

"* R. K. HILL and W, R. SCHA~RER, J. org. Chem. 27, 921 (1962). 
s Unpublished evidence on the absolute configuration of C-3 in Ia 

and I b is mentioned in s. 
4 V. BOEKNLItEIDE and G. C. MORRISON, J. Amer. chem. Soc. 8o, 

3905 (1958). 
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f igurat ion,  however ,  has  no t  been corre la ted  wi th  those  of 
t h e  two  o the r  a s y m m e t r i c  centers ,  C-3 and  C-5, wh ich  are 
p r e s en t  in all E r y t h r i n a  alkaloids 3. Since I a  and  I b  have  
been in te r re la ted  4, the i r  conf igura t ions  a t  C-3 and  C-5 


